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Present Ordnance Problems 


The Continuing Functions of Peace-Time Procurement Planning 
By Maj. Gen. William H. Tschappat* 


EACE-TIME procurement planning is a vital element 

in preparedness for national defense. I say this with 
out qualification. The success or failure of the Ordnance De 
partment in war, and, of greater importance, the success or 
failure of the armed forces, will depend to a large extent upon 
the adequacy and soundness of our present-day industrial 
mobilization plans. Sound plans can result only through un 
ceasing study and effort. 

In my opinion, planning for the defense of the nation 1s 
today more vital and more to the point than at any time since 
the close of the World War. The world today is full of wars 
and alarms of war. The fundamental reason for this state ot 
affairs is the desire, if not the necessity, of certain countries 
to improve their economic conditions by the acquisition of 
additional territory and the fixed intention of certain other 
countries to retain their possessions intact. While I do not 
believe that this condition will result in a war of world-wide 
extent in the immediate future, it is serious enough to war- 
rant us in maintaining our plans in a status which will per 
mit of their being put in effect on short notice. 

As a people we have determined not to allow ourselves to 
become involved in another international conflict, and in 
adhering to that position I sincerely hope that we may be 
successful. However, it is not difficult to visualize ways by 
which we might be dragged into the next war. In tact our 
people might reach the point where they would demand our 
active participation. Witness the popular opposition to our 
entering the World War in 1916 and its enthusiastic reversal 
by the entire nation early in 1917. 

As a direct result of this determination of the American 
people to stay out of future wars, numerous proposals to 
this end have been advanced in Congress and elsewhere. For 
the past year or so, much newspaper space has been devoted 
to “munitions makers”, “war profits’, “export of muni- 
tions’, and the “nationalization of munitions manufacture.” 
As these are matters having a decided bearing on our plan 
ning problem, I think it might be of interest to state the War 
Department's position on some of these current questions. 

It is apparent that the present trend of policy of the Amer- 
ican government is toward discouragement of the exportation 
of munitions of war, not alone to belligerents, but under all 
circumstances. The recent neutrality legislation requires the 
President to forbid the exportation of arms and ammunition 
to any port of a belligerent, or to any neutral port for trans- 
shipment to a belligerent. A permanent provision establishes 
a licensing system for the manufacture and export of imple- 
ments of war under the supervision of the State Department. 
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THE War Department does not oppose the licensing of 
American industry in the manufacture of munitions, as it 
does not believe that control by licensing will in any way im 
pair the efficiency of American industry for munitions man 
ufacture in war. 

The War Department is convinced that in the event of 
war, American industry must produce the major portion of 
the required munitions. Assuming this premise, it follows 
that so far as practicable industry should be prepared to per 
form its war mission. Therefore the War Department has con 
sistently favored the participation of American industry in 
munitions manufacture and has encouraged the production 
of munitions, not only for the United States Government but 
also for export, where such export is not contrary to the poli 
cies of the State Department and does not divulge vital mill 
tary secrets of design. This policy has been followed be 
cause it is believed that an organization or an industry that 
has produced munitions in peace will be better qualified 
thereafter to produce munitions in war. 

For these very reasons, the War Department does not 
that is, 
Such a 


policy would fail in war and therefore does not appear logi 


tavor the nationalization of munitions manufacture: 
the full manufacture in Government establishments. 


cal in peace. 

Our existing manufacturing arsenals do have an impor 
tant place in the scheme of industrial preparedness. In time 
of peace we look to them to assist in the development of new 
designs and the improvement of existing matériel. We de 
pend upon them for production, at least sufficient to uncover 
production difficulties, standardize methods of manufacture, 
and determine costs. It is through these means that the art 
of manufacture of ordnance is kept alive. They serve as 
centers for the training of personnel in both peace and war, 
and provide a nucleus of trained personnel to assist in the 
inauguration of mass production. In the early months of 
war they will be an important source of manufacture of 
such urgently required matériel as they are capable of pro 
ducing without material expansion of facilities. To permit 
our arsenals to undertake a large increase in production 
facilities after the outbreak of war would seriously interfere 
with these vital functions. 

As to the matter of war profits, it is believed that present 
procurement plans will go far in preventing contractors from 
making excessive monetary gains. The fixing of price levels 
is a major element in eliminating such profits, but it is not 
the only element. Price-fixing alone cannot accomplish the 
desired result. It must be supplemented by reasonable and 


effective procedure in letting contracts, and also by excess 
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profits taxes. During a war, the enlarged requirements for 
war materials make it necessary to use the product of the 
high-cost producer as well as that of the low-cost producer. 
It therefore becomes necessary to set prices at a level which 
will make it possible for each producer to turn out his part 
of the nation’s requirements without loss to himself. With 
such a price level, the low-cost producer is bound to make 
large profits. In a war emergency, business of all kinds is 
stimulated and excess profits may result in all branches of 
manufacturing in trade. In such an emergency the fairest 
method of preventing undue concentration of profits would 
seem to be the use of some form of excess-profit taxation. 


AND now may I say a word about the status of our pro- 
curement-planning work, in which we have been engaged 
for a period of fifteen years or more. Prior to the depression, 
we laid the foundation for this planning through the method 
of trial and error. Planning was difficult during this period. 
Unusual industrial prosperity and world peace militated 
against rapid progress in our endeavor to comply with the 
1920 mandate of Congress on industrial planning. The con- 
fusion and experiences of the World War were soon forgot- 
ten. However, despite these handicaps, it is gratifying to 
note the progress that has been made in this work. 

During this period, we established the basic planning or- 
ganization and we selected and trained the ordnance-district 
personnel. We determined our requirements in equipment, 
and we secured a reasonably accurate knowledge of the 
capacity of industry to meet these requirements. We devel- 
oped many concrete plans for the conversion and construc- 
tion of facilities where necessary to meet the war load. Today 
the period of trial and error has passed, and we now feel that 
We are in a position to crystalize our ideas and establish deh- 
nite and sound policies. 

But do not get the impression that planning has, or ever 
can, become static or a routine procedure. Procurement plan- 
ning is a continuing task. Even if all facilities were sur 
veyed, all factory plans developed, and all specifications 
drawn, we would still be faced with new designs of equip 
ment, new inventions, new processes and methods of manu 
facture, and numerous other developments in the industrial 
world. 

Again we must expect continued changes in requirements 
both as to types and quantities of equipment. It is the duty 
of our General Staff to see to it that our military forces are 





properly organized for modern combat and are provided with 
equipment which will best meet the changing requirements. 
It is the duty of the Ordnance Department to provide the 
means for procuring that equipment. Changes in design and 
revision of requirements are upsetting to the planner and add 
to the complexity of the problem, but I do not see how they 
can be avoided. Through the work of the General Staff, the 
Office of the Assistant Secretary of War, and the various 
Service Schools, all branches of the War Department now 
have well-defined boundaries limiting the duties which they 
are required to perform, and each has an understanding of 
the duties of all others. Even with the expansion of these 
branches brought about by war, it is believed that much of the 
overlapping and duplication of effort experienced in the last 
war will be avoided. 

Here I would like to add a word of caution against too 
much detail in planning. By eliminating some of the mass of 
detail and concentrating on the broader aspects of the prob- 
lem we avoid many of the difficulties involved in changing 
requirements. Some are prone to think that if requirements 
and design could be stabilized, plans might be prepared in 
such detail that everything could be started automatically by 
the mere pressing of a button. Even if changing require- 
ments in peace time could be avoided, it is certain that 
changes will occur at the very beginning of war. For pro 
curement-planning purposes we base our requirements on 
War Department plans contemplating the maximum effort of 
the nation in war. Of necessity such plans must cover all 
reasonably possible situations. When we do become in- 
volved in a war, we will then be facing a specific military 
situation and our actual requirements will be determined by 
the character and extent of that war. Without doubt, this 
will mean changes in quantities to be produced in the case 
of numerous items. The best that we can hope for is that 
these changes will not be too radical and that they will not 
result in a net increase in our war load. I am confident that 
the latter will not occur. 

In conclusion, I feel that we have built a secure founda 
tion and are well on our way toward the establishment of 
sound principles and policies. These policies, if correctly 
administered, will enable us to accomplish our mission in 
war planning. They have one common denominator—re 
liance on industrial planning. 

In the obvious state of unrest throughout the world, efficient 


and dependable procurement plans are a rock of security. 
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The Signal Corps in Action 


Maintaining Communications in the Theater of Operations 
By Maj. Gen. James B. Allison* 


IGNAL CORPS troops in the theater of operations in time 

of war will be engaged upon a number of different 
activities: telephone, telegraph, radio, message center, signal 
intelligence, meteorology, photography, testing and adapta 
tion of signal equipment, supply of signal equipment, and 
breeding and training of homing pigeons—all these are part 
of Signal Corps responsibility. 
The Corps is responsible for 
all signal communications with- 
in the theater of operations ex- 
cept those within the infantry, 
artillery, and cavalry brigades 
and within regiments or separate 
battalions of other branches and 
within Air Corps headquarters 
Within 


units the division signal officer 


and air fields. these 
exercises staff supervision only. 
Thus the job forward of brigade 
headquarters is a line organiza 
tion function while that in rear 
of brigade headquarters is the 
responsibility of the Signal 
Corps. In addition to the re- 
sponsibility of handling signal 
communications, the Signal 
Corps has the tasks of develop 
ing and supplying all signal 
equipment for the Army and of 
handling the meteorological and 
photographical services as well. 

In order to accomplish these 
missions the Signal Corps will have the following units in 
the theater of operations: 1. In each infantry division, a 
division signal company of 7 officers and 168 men. In 
each cavalry division, a division signal troop of 7 officers 
and 170 men. 2. In each infantry corps, a signal battalion 
of 17 officers and 471 men. In each cavalry corps, a signal 
troop of 6 officers and 163 men. 3. In each field army: 
a headquarters, army signal service of 23 officers, 153 men; 
two signal battalions with total of 34 ofhcers, 942 men; a 
meteorological company of 5 officers, 71 men; a photographic 
company of g officers, 266 men; a radio intelligence company 
of 6 officers, 205 men; a pigeon company of 9 officers, 266 men. 
4. In the GHQ Signal Service: a headquarters, GHQ signal 
service of 88 officers, 324 men; two operation companies with 
total ot 14 officers, 436 men; three meteorological companies 


with total of 15 officers, 213 men; a radio intelligence com 


pany of 6 officers, 205 men; a construction battalion of 17 
officers, 4609 men. 

It should perhaps be emphasized that these Signal Corps 
troops are charged with only about one-half of the signal 
communication work of the Army, the other half being 
U.S 


Army 
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divided among the several arms with the infantry and field 
artillery handling the major share. The Signal Corps portion 
of the communication system serves the larger headquarters. 
It operates over long distances and much of its equipment is 
so complex as to require expert skill for its operation. There 
is a progressively larger volume of traffic at successive head 
division, 


quarters to the rear: 


corps, army, GHQ. The regi 
mental and brigade systems, on 
the other hand, operate over 
short distances, but equipment 
is still complex enough to re 
quire considerable training for 
its satisfactory operation even 
though each of these forward 
headquarters handles a relatively 
small volume of traffic. 

There are in a field army more 
than 120 signal communication 
operated by a 


systems, each 


different unit. These must tie 
in with the systems of each of 
its neighboring units to form 
what is, in effect, one big com 


munication embracing 


@ ¢ 6s Bi ite 


system 
the entire army. It should be 
e practicable to secure connections 


quickly and to transmit mes 


sages between distant head 
quarters, utilizing the facilities 
of intermediate systems en route. 
However, in spite of the best 
efforts of signal officers, this coérdination has always been 
difficult to accomplish at the beginning of maneuvers, though 
it has usually been improved with time and practice. Similar 
difficulties are anticipated in the theater of operation as the 
successive increments arrive. Entirely satisfactory communi 
cations cannot be expected until all communication units of 
all the arms have learned to work with their neighboring 


units as members of the signal communication team. 


AMERICANS in their homes and in their businesses are 
the greatest users of the telephone in the world. We have 
more than 16 phones per 100 population whereas Germany 
about 5 and France about 3. 


and Great Britain have only 


The United States is served by the finest commercial tele 
phone system in the world. It is only natural then that when 
Americans put on the uniform, they should demand more 
telephone service and faster connections than any other army. 
This statement applies to the regular officer in time of peace 
as well as to the emergency ofhcer when he is called out. 

It is the signal officer’s job to meet the demand for tele 
phone service but he must employ the minimum possibl 


number of men who can accomplish the result. This calls for 
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forethought, ingenuity, hard work, and common sense. 
When there are commercial lines in the theater of operations, 
the Army leases them. When there are poles or trees or 
buildings on which to fasten wire lines, they are utilized. 
When there are no poles or trees or buildings, twisted-pair 
wire is laid on the ground and reliance is placed on constant 
patrolling to repair the breaks and keep the lines working. 
As soon as time is available and sufficient men, transporta- 
tion and material can be collected, these field lines are _re- 
placed by bare wire on poles. This is necessary for two 
reasons: first, too many men 
are required to maintain 
lines laid on the ground, and 
such lines are often out of 
order in spite of the best ef- 
forts of the linemen, and 
secondly, the limit of range 
of such lines is only about 
15 or 20 miles (increased to 
30 miles by use of loading 
coils). Therefore pole lines 
must be built as soon as 
practicable from the base of 
operations right up to the 
edge of the zone of heavy 
shelling. 

In building pole lines, 
there are some officers who 
believe that the Army should 
follow Bell Telephone Com 
pany specifications and " 


methods. The Bell Tele- Mopern Wire-Layinc Truck AND CREW 


phone Company is an ad- 

mirably efficient organization. When it builds a pole line or 
pulls in a cable, that line or that cable is put in just right. 
The circuits will be excellent and the system will require the 
minimum maintenance for years to come. But there are 
others who, while admiring Bell Telephone results, point out 
that time is often too short to build for permanency. They 
believe that speed is too important to attempt heavy con- 
struction and that the aim should be to build lines which 
are just good enough to serve their purpose, but to build 
them fast and to use the minimum men, transportation and 
material to do so. 

Both systems will have their uses in the theater of opera- 
tions; light, improvised construction will be used when speed 
is essential and the number of circuits is small, while standard 
construction will be demanded when the number of circuits 
is large and also when time is available to build more slowly 
and thus minimize future maintenance troubles. 

At the Pine Camp maneuvers last summer, the 51st Signal 
Battalion put in excellent pole-line construction for the for 
ward areas. The Army Signal Officer had secured permission 
from the local telephone and power companies and in the 
maneuvers he fastened his cross arms to their poles. When 
he had to put in poles himself he used 20-foot ones weighing 
only about 150 pounds each—light enough to be set by one 
man. Construction methods were similar to those used by 
commercial companies for their light pole lines. The circuits 
were excellent and would have been satisfactory up to dis- 


tances of sixty miles. 
The construction company of a well-trained signal battalion 








operating under the most favorable conditions will be able to 
build about eight miles of light pole line per day. It is 
recognized, however, that conditions will seldom be entirely 


favorable, that poles may not be available in the area, or that 
the tactical situation may demand lines at a faster rate than 
eight miles per battalion per day. In other words, the 
demands that may be made upon the company are subject 
entirely to the requirements of a given situation; at times these 
demands may be greater and at times less than the organiza 
tion is equipped to meet. The signal battalion is therefore 
prepared to lay field wire on 
the ground at avery rapid rate, 
utilizing a new type of wire 
laying device which handles 
two one-mile spools of 
twisted-pair wire simultane 
ously and which, together 
with six miles of wire, is 
carried by a half-track com 
mercial truck. When re 
covering wire, a small gaso 
line engine turns the spools 
and recovery is as fast as the 
men can place the wire in the 
clear and remove the tangles. 
There are other lighter types 
of wire-laying devices which 
are carried by man power 
over such routes as are im 
practicable for wheeled 


transportation to negotiate. 


IN rear of corps head 
quarters the telegraph becomes the principal means of rapid 
communication. An important change has taken place in 
telegraph operation since 1918. At the time of the World 
War, the printer telegraph was in commercial use and multi 
plex printers were employed to a considerable extent in the 
A.E.F., although manually operated Morse instruments still 
handled the bulk of traffic. Since 1918, however, the printer 
telegraph has been steadily replacing manual Morse in the 
commercial field until now there are scarcely any young Mors« 
operators left. For two reasons, therefore, the Army has also 
changed from manual to printer operation: first, because it 
desired to increase speed, efficiency, and economy of trained 
personnel, and secondly, because in our mobilization of man 
power complete absence of Morse operators is to be expected. 
In the theater of operations, therefore, we will have the printer 
telegraph at GHQ, army, corps, probably division, and pos 
sibly forward to regimental headquarters. 

A new printer-telegraph machine weighing only thirty 
pounds has been developed at the Signal Corps laboratories. 
This machine will be service-tested within the next year, not 
only for operation over good overhead and cable circuits 
which heretofore have been considered normal circuits for 
the printer telegraph, but also for operation over field wire 
lines. If operation of this light machine over field wire cir 
cuits proves reliable, it may be found practicable to use it 
as far forward as the regimental CP. 

Meanwhile we have for the forward areas a very light and 
compact set which employs a tone signal similar to that of a 
radio-telegraph set. After wire lines are laid and as long as 
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they remain operative there will be little need for radio. The 
radio operators may therefore operate their radio sets when 
the CP is first established. Then, after wire lines have been 
installed, they may close their radio stations, leaving them 
ready for emergency use, connect in their telegraph instru 
ments and operate these as long as the wire lines remain in 
service. When the wire lines are shot out they will again 
turn to radio for normal operation. 


RADIO has a strong appeal to the popular imagination, 
military as well as civilian, so 
much so that the Army is 
well equipped with radio sets 
and continues to develop new 
ones in an effort to keep 
abreast of the rapid develop- 
ments in the art. There are 
those who, having given care 
ful thought to the problem, 
are convinced that the Army 
is overequipped with radio. 
There are others who would 
open the door wide to the use 
of radio in our peace-time 
look 


more 


Army. These latter 


upon such use as no 
than an adequate service test 
to determine what radio the 
Army should have and how 
that 


They also point out that radio 


radio should be used. 
continues to develop so fast 
as to prohibit the accumula 
tion of a satisfactory war reserve and that any sets which 
could be spared by the Regular Army and National Guard 
on M-day and loaned to inactive units being mobilized, would 
be the sole modern field radio equipment initially available 
to those units. 

My natural inclination is toward the liberal point of view 
because I feel that the full possibilities of radio can be deter 
mined only by following all promising developments. Ths 
results achieved by such a policy in the past seem to have 
fully justified the comparatively modest expense of our de 
velopment program. In this respect I am mindful of the 
calculations of the eminent physicists after Marconi’s early 
experiments and while he was sending and receiving signals 
across the Atlantic. 


would be impossible to propagate radio waves for more 


They proved mathematically that it 


than 160 miles! 

Radio is the principal means of communication between 
elements in the air, between air and ground, and between 
mechanized and cavalry forces. With infantry, artillery, and 
other troops which move more slowly, telephone, telegraph, 
and messenger are the primary means, and radio merely an 
auxiliary or contingent method. 

The advantages of radio are so obvious that they require 
slight, if any, mention. But to Americans whose contact 
with radio may have been chiefly through program broad 
cast, it may not be amiss to mention its disadvantages. Your 
broadcast station is housed in a substantial building and re- 
mains dry and at an even temperature. The equipment is 
firmly installed and remains in its carefully engineered place. 





A Friectp METEOROLOGICAL 


It has a reliable source of power by simply throwing a switch. 
The station possesses expensive and delicate testing equip- 
ment, and since its retention of license depends upon operat 
ing exactly as licensed, it employs engineers at good salaries 
to keep it so operating. Army radio operates under different 
circumstances. It must be light enough to be portable; it must 
take hard knocks, rain, changes in temperature, sometimes 
mistreatment. It is not surprising then that Army sets some 
time drift off their assigned frequencies and interfere on 
other channels. In addition to this accidental interference 

we may have atmospheric or 

static interference. In_ the 
Southwest, for example, this 
becomes 


sometimes very 


troublesome, and there are 
certain hours during the heat 
of the day when it is difficult 
! to handle traffic. Static is also 
bad tor radio reception when 
a thunderstorm is near. 
Then too, the enemy may 
interfere. At the Signal 
Corps School maneuvers last 
June three sets were detailed 
back of the 


enemy's front line and _ see 


to get out 
what they could do in the 
way of interfering with the 
students’ radio system. 
These “enemy” interferers 
were surprisingly active and 
STATION we learned something about 
the possibilities of such opera 
tions. This is a problem which is going to be hard to solve. 
at that game, and if the enemy 


More 


over, when the enemy is interfering with us he is at the same 


Of course, two can play 
interferes with us, we can also interfere with him. 


time blecking his own radio circuits. We get some consola 
tion from such reasoning, but it will be empty consolation if, 
when we need radio badly, we cannot use it. 

Perhaps the most serious disadvantage of radio is the fact 
that the enemy can easily intercept our transmissions. This 
forces us to put almost everything into code and this in turn 
greatly delays the handling of messages and also gives two 
opportunities for errors, one when encoding and another 
when decoding. He can also, by means of his goniometric 
service locate our radio stations with considerable accuracy. 
In this radio problem we are between Scylla and Charybdis. 
Realizing the tremendous value of radio for mobile forces, 
we would be guilty of criminal negligence should we fail 
to use it. Yet we do not dare place sole reliance upon it 
because we fully appreciate its weaknesses. 


ry 1E message center was born to the American Army in the 
A.E.F. It flourished in stabilized warfare; it was pampered; 
it grew to large size, became a spoiled brat, demanded exces 
sive attention and received it. Before the war was over its 
elaborate procedure had become so traditionally a part of 
headquarters operation that cold analysis of its basic virtue 
and of its superfluous processes was sacrilege. 

In the tumult of battle, with wire lines destroyed, mes 


senger routes all but impassable, nerves on edge and bodies 
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onthe verge of exhaustion, it was inevitable that some mes- 
sages should be delayed and others lost. It was natural that 
such accidents should be always annoying and sometimes 
maddening. And it was natural that the man who had once 
felt the wrath of his chief for his actual or alleged negligence, 
should seek to protect himself in the future by demanding a 
receipt for every scrap of a message which passed through 
his hands and that he should keep a book to record those 
receipts and the circumstances connected therewith. In all 


fairness, we should recognize the case for the message center. 


sf 


in lle 
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A Frevcp Rapio Set In OPERATION 


Yet rapid transmiss:on cf messages is essential, and the 
message center must not be allowed to delay them. Recogniz- 
ing this problem in the 1934 Command Post Exercises in New 
Jersey and in the 1935 First Army Maneuvers in the Pine 
Camp area, I caused a detailed study to be made of the 
message center. As a result, a new and greatly simplified 
procedure was scheduled to be tested in the Second Army 
Maneuvers and in the Third Army Command Post Exercises 
during the summer of 1936. I am very hopeful that this prob- 
lem is on the way toward solution. 

Signal intelligence is the term we use for operations de- 
signed to learn by means of the enemy’s transmissions all we 
can of his organization, operations, and intentions and in 
turn to conceal such information of our forces from him. 
The signal intelligence service prepares and distributes our 
codes and ciphers and attempts to solve those of the enemy. 
It intercepts his radio messages and tries to get information 
from them. It also intercepts messages from our own stations 
in order to correct possible indiscretions in our own trans 
missions. And it operates radio goniometric stations in order 
to locate hostile stations and from these locations to assist G-2 
in deducing the hostile organization and disposition. 

The Signal Corps acquired its meteorological responsibili- 
ties when the national weather service was organized in 1870 
because at that time there were no commercial wire lines 
connecting many points in the West from which observations 
were desired. The Signal Corps had to put in the lines; it 
might as well take the observations. So in the early days 
before there was a Weather Bureau, the Signal Corps operated 





the nation’s weather service. At one time the Corps operated 
224 observation stations, each making eight reports a day. 
This system utilized over 5000 miles of telegraph line con 
structed and maintained by Signal Corps personnel. 

It was the Government’s policy to dispose of military lines 
as soon as a commercial company was ready to furnish service, 
so that gradually, as the West built up, the military lines 
shrank until in 1890 the Weather Bureau was organized 
under the Department of Agriculture. Since then the Signal 
Corps has been responsible only for military meteorology. 
The branches chiefly interested in weather data are: Field 
and Coast Artillery for firing data; Chemical Warfare Service 
for conditions affecting the use of gas; Air Corps for flying 
conditions; and all commanders and staffs for weather fore 
casts. 

A few small field meteorological stations are organized in 
an army area. The army meteorological officer receives data 
from the Weather Bureau, and with the addition of observa 
tions from his own stations, makes his own forecasts for the 
army area. The demands for meteorological service have 
greatly increased in the last few years due to the expansion 
of Air Corps activities, to the longer ranges of modern artil- 
lery, and to the developments in sound ranging, that is, locat 
ing the “hits” of friendly artillery and the position of hostile 
artillery. 


‘THE Signal Corps acquired photography by accident. The 
War Department library was placed under the Chief Signal 
Officer in 1894 apparently because General Greely was a 
handy and suitable man for the task. It happened that the 
Brady collection of Civil War pictures was transferred to the 
library soon afterward, and the Signal Corps became so much 
the photographic branch that when the General Staff was 
organized and ready to take over the library, it was decided 
to leave photography with the Signal Corps. We have had 
it ever since. 

The activities of the photographic service may be divided 
into four classes: 1. Pictorial publicity through which we 
offer newsworthy pictures to newspapers and magazines. 
2. Historical, still pictures, which appear in almost every book 
and article on the war. 3. Historical motion pictures, of which 
we have valuable files of the World War. 4. Sound moving 
picture training films, of which we complete about four per 
year and plan to make hundreds more upon mobilization. 
The photographic service is a small one—one officer and two 
men per division with a small group to operate the Army 
Photographic Laboratory and to handle the supply ot 
photographic equipment. 

Modern warfare is not solely a strategical, tactical, and 
logistical operation. It is also an engineering operation in 
which every branch of scientific research must be utilized to 
bring about the defeat of the enemy. In no branch of the 
service is up-to-date technical knowledge more necessary than 
in the Signal Corps. We are proud of our research and de 
velopment organization, and we believe we have better signal 
communication equipment than any other army. 

In time of emergency the principal development activities 
will undoubtedly remain in the zone of the interior, and 
probably at present localities—Wright Field, Ohio, for 
signal equipment for the air, and Fort Monmouth, N. J., for 
other signal equipment. If, however, the theater of operations 
should be outside the United States, it would be desirable to 
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establish a research and inspection laboratory in the theater 
of operations. The functions of the laboratory would be: 
collection of information on enemy signaling equipment; 
dissemination of this information so that our troops may 
be able to use captured equipment; first-hand observation of 
the functioning of our equipment, and development of im- 
provements or of new apparatus which may be better suited 
to battle conditions; and inspection of signal equipment arriy 


ing in the theater of operations. 


By weight, the Signal supply problem is a tiny one when 
compared to those of the Ordnance and Quartermaster Corps. 
A type field army requires about sixty-six tons of Signal sup 
plies per day or a little more than two freight-car loads, this, 
of course, being exclusive of poles and other project material. 
Our supply problem is a small one by weight, but it is difficult 
because of the special and complex nature of military signal 
equipment. This difficulty will be the problem of the zone 
of the interior. In the theater of operations the problem, 
being chiefly one of distribution, is not expected to give 
much trouble. 

Signal supplies will follow the general rule of echelonment 
in depth in the theater of operations. There will be a signal 
section in each general depot in the base section of the com 
munications zone, and in case the theater of operations is 
extensive enough to require such distribution, there will be 
one or more signal depots in the intermediate section and 
also in the advance section. The possible size of these signal 
depots may be pictured by considering that the A.E.F. Signal 
Depot at Gievres employed 20 officers and 425 men and 
handled about 18 cars per day, while the advanced Signal 
Depot at Is sur Tille employed 15 officers, 250 men and 
handled about 13 cars per day. 

In general, no fixed Signal supply establishments are located 
in the combat zone. As soon as circumstances permit, small 
supplies of the principal items will be collected at the army 
signal depot, at the corps signal park and at the division 
signal dump. There is no transportation allotted in tables 
of organization for the division, corps, or army for transport- 
ing reserve signal supplies. Therefore items initially available 
in these temporary supply points will be very limited in 
variety and in quantity. It is intended that these points shall 
not build up reserve supplies beyond the capacity of the ve 
hicles of signal troops of their respective units. It is estimated 
that when signal troops enter an engagement, they should 
have immediately available on their own transportation, suf 
ficient wire and batteries to last for about four days of opera- 
tions. Tables of allowances are based on this assumption, and 
as signal troops ordinarily reach an assembly area with the 
advance party and begin the installation of the signal system 
at once, it is apparent that the flow of signal equipment and 
material from the communication zone must begin prior to 


the completion of the concentration. 


ARMY pigeoneers and their birds are so unobtrusive and 
their lofts so few that some members of the Army do not 
realize that the Army still has pigeons. It seems an 
anachronism in the days of the long-distance telephone, high 
speed radio, and multiplex telegraph, to utilize a means of 
transmission which was already ancient when the Crusaders 
invaded Palestine. The World War, however, turned back 


many pages of history. The page of the homing pigeon re 


mained turned, because pigeons proved themselves reliable 
and rapid; in many instances, as in that of the “Lost Bat 
talion”, they got messages through when all other means had 
failed.* Pigeons proved themselves so convincingly that the 
armies of the great powers continued their war-time pigeon 
Sery ices. 

The Signal Corps policy is to rely on the thousands of 
patriotic pigeon fanciers of the country to supply the large 
numbers of birds which will be needed in an emergency, but 


meanwhile it conducts training and experiments in order that 
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it may be kept informed of the possibilities of using pigeons 
for various situations. A few Army lofts are thus required 
and in these lofts the Signal Corps aims to develop a superior 
strain of pigeon. That it has succeeded in doing so is evi 
denced by the record of its entries in the big races which are 
held each year. 

Pigeons require about a week to settle to a new locality. 
After this period when taken to a distant point and released, 
the pigeon returns to his loft at a speed of about forty miles 
per hour. Our plans contemplate the use of pigeons in con 
siderable numbers, lofts to be attached to corps headquarters 
for particular operations. 

The Signal Corps finds itself fully occupied with these varied 
duties and responsibilities. Anyone engaged in communica 
tion work in these days of rapid development finds that he 
must keep on his toes to stay abreast of the times but those 


who do so find it absorbingly interesting. 


. Ep1 TOR'S Not I 


tions”, is of interest in this connection: “Although nearly 


The following, from “America’s Muni 


every European army for forty years has trained the carrier 


pigeon to be a field messenger, the American Army never 
adopted the bird until 1917. In a single year the Signal Corps 
established hundreds of pigeon lofts in this country and over 
eas and bought and trained more than 15,000 pigeons for 
service in France. In actual use on the field, the pigeons 
delivered more than ninety-five per cent of the messages in 
trusted to them, flying safely through the heaviest shell and 


gas barrages.”"—America’s Munitions. By Benedict Crowell. 
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What Price Automatic? 


Comments on the Development of A New Arm, I 
By Melvin M. Johnson, Jr.* 


A COMPLETE SURVEY of the development of the 
d semiautomatic rifle and the light-weight machine gun 
would demand a large book. In this age of specialists tew 
men can devote much time to matters not directly connected 
with their more immediate work. Ordnance covers a wide 
range of scientific subjects, and most of the readers are ex- 
perts in specific fields. It is submitted, however, that those 
who are studying military science and those who are inter 
ested in small arms, should appreciate the semiautomatic or 
self-loading firearm. Moreover, those who are specialists may 
be interested in the tribulations of their fellow sufferers. Ad 
dressed, therefore, to the readers of ArMy OrpbNANCE, this 
article is nevertheless dedicated to that legion of indomitable 
strugglers whose shattered hopes and lost causes are pub- 
lished in the United States Patent Office at ten cents per copy: 
the inventors of unsuccessful self-loading military rifles. 

When we consider the multitude of mechanical military 
triumphs within the past four decades, we naturally are sur- 
prised at the tardy arrival of the service automatic. In pre- 
vious articles in this periodical, such eminent authorities as 
Lieut. Col. Julian Hatcher and others, have discussed the 
operation and design of all well-known automatic weapons. 
Their approach has been historical; ours will be analytical. 
We shall not be technical; we shall be idealistic. We shall 
not necessarily narrate what others have done. Instead let us 
suppose that you, the reader, and I, the author, have been 
assigned a specific task—the design of a simple, durable, 
rugged, reliable, understandable, military self-loading rifle, 
which shall weigh no more than a Springheld, use Mark | 
ammunition, contain few parts, require simple manutactur- 
ing operations, and function perfectly under all conditions in 
the hands of any rear-rank private. 

Before beginning this analysis, the writer wishes to state 
that no criticism of any inventor or invention, whether ofh- 
cial or private, is intended, despite the fact that I shall freely 
and honestly express personal opinions in this discussion. 
Furthermore, I wish to point out one important fact: no 
invention is really a failure; because from the experimenta- 
tion therein involved we all learn something more about the 
art which may be of immense value in our own work, even 
though it merely saves our time. There are many ways of 
skinning the cat, some good and some not. An inventor 
proves that a certain method is unsatisfactory, and his succes- 
sors profit by the knowledge of “what not to do” thus im 
parted. Those who do achieve success are not legally or 
morally obligated to their unsuccessful predecessors on the 
above grounds; nevertheless, they should render tribute even 
to a negative contribution. 

What rifle The 
seems simple enough. When the bullet has departed from 
the barrel, and the residual gas pressure has dropped to a 
safe limit, the breechblock must automatically disengage from 


must our mechanism do? process 


member Massa 


*Associate Lecturer, Boston University Law School; 
First Lieutenant 


chusetts Bar; contributor to national defense journals 
'. S. Marine Corps Reserve. 


the breech and move to the rear of the frame or receiver, 
thereby extracting and causing to be ejected the empty shell 
case. A conventional mainspring having been compressed 
by this operation, the breechblock is then returned, loading a 
fresh cartridge from a conventional magazine, and locking 
the breech. Moreover, by these operations, or one of them, the 


hammer or striker is cocked. 


IF we were considering a machine gun, the task would be 
simpler because we would not require a semiautomatic type 
of trigger mechanism. The forward movement of the breech 
block could be utilized to fire the cartridge at the proper 
time; the sear would merely hold the breechblock in the open 
position. Stripped of belt-teed mechanisms, cooling appara 
tus, etc., the machine gun is a “kid brother” to the semiauto 
matic and much easier to build, as we shall eventually see. 

Primarily, then, our task is complete when we have caused 
the empty case to be thrown trom the gun, and compressed 
an adequate mainspring. We need not immediately consider 
the conventional magazine, ejector, barrel, safety, stock, 
sights, tripod, belt feed, or cooling system, except in so far 
as provision must be made for these parts in conventional 
places on a finished arm. 

However, we must not overlook secondary requirements. 
The production department, for example, will demand a 
weapon which can be manufactured cheaply within a reason 
able time, with reasonable machine operations, without split 
hair adjustments. The ammunition department will demand 
a mechanism which can accept the standard service ammuni 
tion. Above all, the using arms demand a conventional-han 
dling rifle, not a mechanical monstrosity. The tool was never 
made for the infantry that a recruit could not put out ot 
order without taxing his destructive ingenuity a particle. 

We have already been assigned our task or objective. We 
understand that our rifle or machine gun must be practical 
to build for experiment, economical to manufacture in pro 
duction, and certain to function in combat. Our basic prin 
ciple is simplicity, which, paradoxically, is most dificult to 
apply. That fact has been recognized by the Supreme Court 
of the United States in patent opinions which affirm that 
“simplicity is the highest state of the art”. Therefore, we 
must adhere strictly to a simplified system in our automatic. 
Many ingenious contraptions have failed miserably for viola 
tion of simplicity. 

Automatic weapons can be actuated, basically, by the 
employment of a gas cylinder, or by a retarded blowback 
method, or by the long or the short recoil system. We must 
accommodate high-powered ammunition such as the caliber 
.30 Mark I. We are not discussing such “freaks” as “blow 
“recoil-forwards”, 


“blowdowns”, “ primer-set 


forwards”, 
backs”, and others, for reasons set forth above. Two forces, 
1. The 
breechblock must be unlocked by some force set in motion 
by the explosion of the cartridge, which force must not pro- 


or applications of the same force, are requisite: 
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duce complete unlocking until the bullet has left the barrel, 
The 


breechblock must be retracted by some force originated in the 


and the residual pressure has dropped to a safe limit. 


explosion, which force shall not act upon the breechblock 
until unlocking has been completed. 

cartridge produces 
The 


breechblock, which is employed to keep the shell from blow 


It is obvious that the explosion of the 


certain basic forces. Fundamentally, there are three: 


ing back to the rear, receives an impact from the head or base 


mation. Of course it can be done, but that is not sufhcient to 


accomplish our objective. If we put the port at or near the 


muzzle we have more “carbon”. The cylinder must be long 


enough to reach the port. Therefore, an elongated gas tube 


must be machined, as well as a piston and a connecting rod. 


Moreover, foreign matter, aside from “carbon”, may clog a 


port so located. The cylinder must be strong and durable, 


otherwise a dent will prevent operation. The size ot the port 


must be carefully determined or the gas force will be too 


A weapon of this type must be ‘cleaned faithfully. It 





of the shell. This blow is more accurately described as a great. 

violent push, because has inherent disadvan 
upon ignition, the ———— tages in the field. 
powder gas begins to wii The best gas-actuated 
build up trom zero a weapon in the world 





pressure which rapidly 


reaches 50,000 plus or 


will still have one basic 


detect: the fact that it 





minus pounds per 
using the 
Mark | 
But for the 
fact that 


cannot 


square inch, 


caliber .30 
load. ob 
vious the 
breech sately 


be opened at once, this 








is a gas-actuated 


weapon. A gas cylin 


der and a piston are 


only two parts, be 
but 


they 


produc 
difh 


five 


sure, in 


tion are 


cult as four or 





force on the block | small ones. 

would be a direct solu Space, and other tac 

tion. The above tors prohibit a further 

force causes the ‘ discussion of gas ac 
tuation. Later compar 





breechblock (or bolt if 


RecomL-OPERATED FIREARM 


you are Springfield 


JUNE 2, 


minded ) to “want to go 


The block 
is locked to the whole gun. “kicks”. It 
the barrel and breechblock are slidably mounted in the trame 


have, in effect, two aspects of the same 


rearward” 
Theretore, the gun 
or receiver, then the or recoil may be utilized in some 
manner. Thus, we 
force. Expanding powder gas pushes the bullet through 
the tube, while forcing backward on the breechblock as de 
some point along the 


A pis 


scribed above. By putting a hole at 


barrel, gas may be taken into a cylinder underneath. 
ton in the cylinder, acted upon by the diverted gas, can be 
used in the conventional “engine” tashion. 

The explosion, therefore, prov ides these forces in a normal 
“gadgets” we might develop 


weapon. By attaching various 


other movements, but to do so would violate simplicity. Our 
objective is to harness the explosion by adding a minimum 


Bear 
Moreover, it 


number of “automatic” parts to the conventional rifle. 
that point in mind throughout this discussion. 
is submitted that one large or complicated part is less desir 


able than two or three very small or simple parts. 


\\ HAT SHALL we try first?) With plenty of gas available, 
the use of a gas cylinder and piston is logical. The gun can 


be made on “engine” principles. By this method the move 
ment of the piston will unlock the breechblock and retract it. 
Or we might use the piston to unlock the breech and then 
use the residual pressure in the chamber to retract the block. 

Where shall 


gases are not beneficial to a rifle barrel; they are even less so 


the gas port or ports be located? Powder 


to a cylinder. If the port is near the breech there is less “car 


bon” because the flame is hotter. But if located aft, then we 


must figure out a mechanical method of delaying the unlock 


ing of the breech. That is exceedingly impractical in my esti 


AS 


PATENTED BY JOHN M. Brownino, 


isons will be made in 

> (No. 701,288 
1g02 (No. 701,288) other connections. Re 
member that we are at 


tempting to discuss the subject trom an idealistic standpoint. 


It is submitted that a “gas gun” will not be the ultimate solu 


tion to our problem, though some “gas guns” may be better, 
point for point, than any other type so tar developed. 

The blowback method is worth our careful consideration. 
the The 


“wants to open up” must delay 


There we have most fundamental force. breech 


block 


opening. 


However, we the 


Moreover, we must complete the unlocking move 
ment in time to utilize the residual gas pressure in the cham 
the breechblock. 


is more acute with this type than with the 


ber for retraction of The problem of tim 
ing, therefore, 
average gas-actuated system wherein the 
both tasks. 


Bear in mind that the 


piston performs 


weapon must accommodate high 
powered military cartridges, such as the caliber .30 Mark I. 
With the caliber 


block having sufficient weight to delay the unlocking by its 


.22 long rifle load we could use a breech 


inertia. For a caliber .30 service load, the block would have 


to weigh twenty-seven odd pounds. 


retard the un 


SEVERAL methods have been devised to 
locking of the block or bolt mechanically. The most appeal 


ing point in such a system is the consolidation of the “auto 


matic” parts in the breech. However, there is one serious 


difficulty. 
to such a system unless adaquate lubrication is provided, such 


The conventional cartridge case does not lend itself 
as grease or wax or oil on the cases or in the chamber. Thus, 
the Schwarzlose machine gun has an automatic oil pump; 
.45 TS. 


“wax” was 


the caliber the caliber 


M.G.) had oil pads in the magazine, and special 


.30 Thompson rifle (not 


needed on the cases designed to be used in the Pedersen rifle. 
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If we use a rotating bolt, having its lugs and locking abut- 
ments beveled at the proper pitch, the bolt will automatically 
unlock upon firing, and can be made to do so on time for 
retraction. That is the so-called “Blish screw-breech” prin- 
ciple, and was used in the Thompson semiautomatic rifle. 
There is some diversity of opinion as to the proper descrip- 


usually, about one-half inch from the extracting cannelure. 

As the pressure drops, the entire shell adheres to the walls 
sufficiently to resist rearward movement without rupture. At 
such times, however, the removal of support from the base 
of the shell, allows the primer to be blown out by the remain 
ing pressure. I have seen primers stand around 15,000 
pounds per square inch, rarely more. 
It lubricant is applied to the case, this 
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“wall friction” is reduced, allowing 
the case to move without any dif 
ficulty in the chamber. 

Mechanisms, such as the Pedersen 


and Thompson, designed to make 
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this “blowback” force work at a 


mechanical disadvantage during the 
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cases, unless lubrication is provided. 


S With the conventional cartridge, only 
S the “rearward” force is available for 
unlocking power. Hence some 
movement rearward) must take 





place during the unlocking interval. 
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tion of the Blish principle. However, I am a pragmatist, and 
I submit that the head of the bolt begins to give way before 
the pressure has subsided sufficiently. The result is that the 
case, unless lubricated, splits, or the primer “pops”. The 
average military cartridge case demands a fixed support until 
the pressure has dropped below 15,000-odd pounds per square 
inch. If during the interval of higher pressure the head of 
the bolt or block gives way while unlocking, more than a few 
thousandths of an inch, the case will rupture. Movement of 
the head away from the shell during lower pressure causes 
the primer to be unsupported at a crucial moment. There- 
fore, the primer will “pop”, even though the case does not 


THE CLosep PostTIon 


If we were able to store up the force 
ot the explosion against the breech 
block or bolt, or to transmit it to a separate part outside ot 
the chamber, we might avoid the rupturing which occurs 
with a direct application of that force. However, such a 


method is exceedingly dubious. 


[INDIRECT methods, whereby the force of the explosion 1S 
transmitted to an actuating member, do not furnish sufficient 
power, unless the head of the bolt or breechblock moves an 
appreciable distance. Lubrication is required for such a 
movement. 

I venture to predict that with conventional military rifle 


cartridges, no retarded-blowback system can ever be devised 





rupture. 

Why should the average serv- ; 
ice case rupture under such cir- 4 
cumstances? Why does it not 


move back “all together” in the 


chamber? The neck and shoulders 


Fag-d. 











of the brass case are turned out 





thinner than the rear portion of 
the body of the shell. As the powder 
is ignited, the pressure swells the 
case to the chamber walls, pushes 
the bullet through the tube, and 
pushes rearward against the bolt or 
The thin brass neck 





breechblock. 
serves to seal the chamber from gas 
leakage, in the manner of a gasket 























on an engine. Therefore, the for- 
ward portion of the shell “refuses” to 
move back. But the thicker portion 
or base of the case does not adhere so tightly to the chamber. 
The 


thou- 


Fic. 


Therefore, unless this base is supported, it gives way. 
than ten or fifteen 
This rupture occurs, 


case can not stand more 


sandths “stretch” without rupturing. 


and 5 are 


February 


in Figs 4, 


Mauser, 


shown 
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3. THE Mauser INVENTION oF 1905. PostTION aT ENp oF Recor 


without making provision for adequate lubrication. More 
over, we must remember that dirt and grit in the chamber 
might overcome the effect of our lubricant in the field. It 
we used “unfixed” ammunition, this movement would be 


quite unobjectionable. However, unfixed ammunition woul 
hardly be practical in conjuction with automatic small arms. 
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The following point is submitted as a matter of academic 
interest. Where the movement of the shell case, under pres 
sure, is used to impart a movement to an actuating member, 
it will be found that the “war-time” caliber .30, 1906 loads 
require about half as much movement to produce the re 
Mr. John 


quired force as do caliber .30 Mark I loads. 
Garand experienced this difficulty in 


Why not use the bolthead or face for the first ball, an 
actuator or “inertia member” for the second, and the explo 
sion or thrust of the shell for the mallet? Would the actuat 
ing member move with enough force to unlock the breech 
bleck or bolt? Or suppose you assume that the explosion 1s 


the muscle of your good right arm, the bolthead the mallet, 





his “primer-actuated” rifle. There 


the .30-06 primer was permitted to 
set back about thirty-thousandths of 
which movement drove 


one inch, 


his actuator rearward, thus produc 





ing a delayed unlocking of the 


breechblock. But so much more “‘set 


back” of the primer was required in 








this weapon when fired with the then 
new Mark I loads, that Mr. Garand 
decided to devote his skill to another 
type of actuation. The above phe- 
nomenon is attributed to the prog- 
ressive burning of the improved rifle 
powders with which the Mark | 




















ammunition is loaded. Manifestly, 


a successful military semiauto 
matic must operate with the pow 
ders in current use. In fact, it should operate without much 
adjustment for any type of load. 

The reader may recall that earlier in our discussion the 
“blow” on the breechblock was described as a “violent push”. 
The tendency to “push” is more marked in the action ot 
Mark I powder. If these remarks arouse the ire of a powder 
specialist, apology is tendered by the writer, with the qualih 
cation that I can prove the above-described effect of different 
powders if necessary. 

In this connection we can now dispose of those systems in 
which the blow or push of the explosion is transmitted to an 
actuating member. Prima facie, such a scheme seems to have 
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a fixed or slightly movable block the first ball, and an actuat 
ing member, in contact with that, the second ball. 

Roughly, the explosion produces a blow of about 6500 
pounds. It would seem that so much force ought to make the 
actuating member go back violently, so as to perform all of 
the necessary work. Alas, such is not the result. 

To produce the above effect the shell and bolthead must 
be allowed to move an appreciable distance under pressure. 
The conventional case will not do that without a rupture, 
which we have discussed above. If the case did not rupture, 
wall friction would retard the movement of the case and 
the effect of the “push” would be lost. To conclude: 1. The 

explosion is merely a “push”, not a 


2. The normal friction 
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sharp blow. 
of the case, unless lubricated, con 
tributes to the reduction of actuat 
ing power. 3. Even if the shell is 
lubricated, there is not enough force 
to retract the bolt without the aid 
of residual gas pressure. 4. If a rotat 
ing bolt is used, the lugs must be 
beveled slightly to facilitate rotation 


under high pressure. 


A RECOILING-BARREL | system 


is perhaps the most obvious of all. 











The reader will recall the original 


Maxim machine gun which was 
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possibilities for utilization in designing semiautomatics. 

Suppose you place a croquet ball under your foot, place a 
second ball in contact with the first, and then strike with 
your mallet the ball which is under your foot. The impact, 
transmitted through the first ball, causes the second—not 


struck by the mallet itseli—to move across the croquet ground. 


patented back in the “gay nineties”. 
The 


shoulders on recruits can be utilized 


force which produces lame 


to actuate the mechanism ct an automatic. 


The following is quoted from | S. Patent No. 4 Automat 
Gun. Hiram S. Maxim, inventor What | claim is: 1. In a machine gut 
the combination, with stationary supports or guides, of a barrel and breech 
mechanism fitted to and adapted to slide back and forth in said supports, a 
crankshaft and a crank connected with the breechblock, and a fixed point of 
resistance for engaging with a projection on the crankshaft for partially 
turning the same when the barrel recoils, and thereby retracting the 
vreechblock, as and for the purpose set forth.” 
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As stated at the beginning of our discussion, there are two 
classes: the long recoil and the short recoil. As our survey 
is not historical, I shall not describe each invention by name. 
Instead, we shall first analyze the long-recoil system. 

Suppose we take a barrel and mount it “slidably” on a 
frame. We lock our breechblock to the barrel. When we fire 
the gun, the barrel and breechblock recoil to the rear of the 
frame. There the barrel and breechblock are caused to sepa 
rate by some means, whereupon a barrel-spring causes the 
barrel to move forward while the breechblock is held at the 
rear of the frame. Thus the empty case is removed trom the 
chamber. Then the breechblock is returned by its spring, 
loading and locking the piece. 

Substantially the above system is used in the Browning 
autoloading shotgun, Remington autoloading rifle and shot- 
gun (Browning and the famous Chauchat or 
“machine rifle” used by the French during the World War.* 
Paul Mauser, the inventor of the Mauser and 1903 Spring 
field rifle, took out several patents on the long-recoil system 


patent ) 


as early as 1900.” 

The worst criticisms of this system are the length of barrel 
recoil, and the number of tricky parts. The barrel movement 
requires a “brake” system. Two return springs are necessary. 
The locking system is complicated and not particularly 
rugged. Provision for the barrel movement necessitates a 
tube around the rifle barrel, and this tube retains heat ex- 
Of course the movement of the barrel takes care 


cessively. 
Using 


of the unlocking and retracting of the breechblock. 
Mark I cartridges, the recoil distance must be increased an 
undesirable amount, usually over four inches. 

Semiautomatic rifles of the long-recoil type have been con 
sistently rejected for military use on the above and other 
grounds. If the barrel is movable to the extent of more than 
one-half inch, the weapon will require a complicated receiver 
or mount, and is quite likely to prove undesirable. Moreover, 
such faults would disquality the invention as a satisfactory 
g the ideal semiautomatic 
military rifle and light machine gun 

Next on our list is the short-recoil type of actuation. Again 
The breech 


solution to our problem of designin 


we mount the barrel “slidably” in the frame. 
block is locked to the barrel. When the piece is fired, the 
bolt and barrel recoil together for a short distance, during 
which interval the bullet leaves the muzzle and the residual 
gas pressure drops to a safe point. The breechblock is there 


upon unlocked, and the residual gas pressure thrusts the 


breechblock to the rear of the receiver, thus causing the shell 
to be extracted and ejected. The unlocking of the breech 
block is effected in some manner by the force of the recoiling 
parts. 

The above system is employed in the Colt automatic pis 
tol (Browning patent), in the Browning machine gun, and 
the Maxim gun. However, on the Browning machine gun 
there are a number of special parts, such as the “accelerator” 
which allows the moving barrel to impart an extra mo 
mentum to the breechblock. 

The barrels on the Browning and Maxim machine guns 





See “ Fig Rer y rif 
] Mi } ening | I S. Pater N 7 gg N 
“A t el 
See s tak € Paul Mause I 
ck _ T <é s A s F x I x 
shows ti t ‘ f re In Fig rel has é 
ward, an Fig g s been r Maus 





move about five-eighths of one inch. This movement allows 
time for the pressure to drop. Due to the weight of the 
breechblocks in these guns, it is the writer’s opinion that 
recoil-momentum is a factor in their retraction, as well as the 
force ot the residual gas pressure. 

Numerous Browning recoil-rifle patents were taken out 
after the war, but it appears that this famous arms expert, 
who was so eminently successful with his pistols, machine 
guns, and shotguns, never succeeded in developing a satis 
factory military shoulder rifle. I except, of course, the Brown- 
ing automatic rifle, gas-actuated, which weighs over fifteen 
pounds. 

This question is often asked: if we have a service pistol, 
such as the caliber .45 Colt automatic, why don’t we make 
a rifle on a similar design? I submit that, among other rea- 
sons, the pistol ammunition is much more adaptable for use 
in an automatic than the conventional .30 Mark I cartridge. 
The reader will recall our discussion of wall friction, ruptured 
cases, etc. Moreover, the locking system used in the Colt 
pistol is not adequate to withstand pressure developed in rifle 
ammunition. There the lugs on the top of the barrel are 
caused to drop down from engagement with their recesses in 
the slide. Incidentally, for the purposes of this discussion, 
the “slide” on the Colt pistol is, in effect, a breechblock. As 
such it is locked to the slidably mounted barrel, with which 
it recoils about one-eighth of an inch. This raises another 
major point—breech-locking systems. 


Pract -AL METHODS ot locking the breech of a high 
powered rifle or machine gun, are comparatively limited. The 
writer has little patience with complicated contraptions of 
any kind, especially on guns. You will recall our discussion 
of the need for simplicity above. The interrupted screw is in 
common use on cannon, but that system on the Ross rifle, 
for example, was not very satisfactory. One fact remains in 
escapable. The Mauser-type bolt system has been used 
throughout the world for the past torty-odd years. Those na 
tions which do not actually use the Mauser bolt, have copied 
it. Can you name any nations in the world that do not use a 
rotating bolt with locking lugs in their standard service rifles? 
In the rifles of a few, the lugs engage abutments located abaft 
the magazine. In those of a majority, the lugs are situated 
at the head of the bolt. Bolt-action rifles alone can handle the 
The locking system used in the model 
The 


Mauser bolt system is simple, rugged, and relatively reliable. 


highest 
1895 Winchester proved inadequate for the 


pressures. 


20-00 
-30-00. 


Many inventors are inclined to ignore the locking system. 

Since the war, sporting-arms makers have adopted the ro 
tating bolt in order to provide for the .30-06 and other high 
powered loads. I submit that the ideal automatic should use 
a simplified bolt of the Mauser type. If an inventor can pro 
duce a stronger bolt of a similar type, so much the better, 
provided always that it is practical. In many cases the de 
signer must make concessions in his locking system so that 
his automatic parts can function as such. I submit that in 
ventors should place primary emphasis on the locking sys 
tem, and that concessions in design should be made in the 
actuating parts, not the breechblock. 

If, in some simplified manner, a rotating bolt could be 
designed to operate itself automatically without any extra 
neous automatic parts, the above difficuty would not arise. 

Next we shall discuss modifications of the short-recoil sys 


tem. (To be concluded in the November-December issue.) 
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Force and Policy 
The Power of A State Should Be Feared But Never Its Ambition 


By J. M. Scammell* 


HE State, War and Navy Building in Washington may 

be taken as a symbol of the subject of this paper. It 1s 
an unlovely but still a practical building. It houses, in addi 
tion to the department charged with the administration of 
our foreign relations, the offices of the Secretary of War and 
his principal advisers. Its doors are flanked by bronze guns, 
green with the patina of age, the trophies of ancient victories. 
On more than one is the Latin motto: Ultima Ratio Regis. 
The day of kings—though not of autocrats—is said to have 
passed, but the guns that gave them power are with us yet: 
they are still “the last argument of kings.” 

Civilized society has long been aware of the dreadful peril 
to its continued existence as such, that may come from wars 
in a day when any international conflict may develop into 
a world conflagration, perhaps more terrible than the last. 
Gradually the thought is gaining ground that what is needed 


to combat this danger is a less emotional and a more scientific 


approach to the problem of the réle of force in society." This - 


question requires to be examined afresh with all the objec 


tivity of which scholarship is capable. Extremists propa- 
gandize their opinions. Some condemn utterly all uses of 
force by the State. Others exalt it to a level almost unheard 
of in modern times. Still others would remove force trom 
the sphere of international aflairs only to translate it into 
domestic violence. All these are doctrinaires. Those who 
serve the social sciences may with profit restudy, in a scientific 
spirit, the problem of the proper role of force in society. For 
force is like fire: controlled it can be made a useful servant, 


but when it breaks its bonds it becomes a terrible master. 


HIsTORIANS may play their part, examining the expert 
ence of the race to study the uses of force within the State: 
they may analyze wars to determine their nature and their 
causes, the best means for preventing them, or of limiting 
their ravages.“ 

Of late it has been a fashion amongst historians to condemn 
the emphasis formerly placed upon the political and military 
aspects of history and to stress at their expense the social and 
economic aspects. But, in the past, the difficulty has been less 
with the relative amount of space devoted to politics and 
their warlike sequellae than with the methods used and with 
the quality of the treatment. The dramatic content of wars 
has been exploited, usually with more imagination than real 
understanding. General historians have shown a need to con 
sult more freely with experts in special fields, and especially 
with these who have made military history their principal 
study. This is an intricate and a highly technical subject, 
for the mastery of which the whole span of lite is none 
too long.” 

There have also been implications—perhaps unconscious— 
that there is a distinction between economic, social, political, 
and military aspects of history, of such a nature that one can 
Foundation. Lieutenant 


*Former Secretary, American Military History 


Colonel, California National Guard 
1. The ref published in full at the end of the 


1 erence notes are 


be treated adequately only at the expense of others. But 
even the sharp distinction commonly assumed to exist between 
the peacetul and the warlike activities of mankind is an arti 
ficial and an arbitrary distinction. In every sphere of life 
competition exists, whether as a struggle for survival, for 
superiority, for material advantages, or for the dominance 
of a particular conception of right, and it is only when such 
competitions become intensified into an extreme form that 
they are called by the name of war. Moreover, of the 3357 
years which elapsed between 1498 B.C. and 1860 A.D., only 
227 were years of peace.* Conflicts, whether viewed in their 
peaceful or their warlike aspects, have their economic, their 
social, their political, and their psychological, as well as their 
military aspects. Man’s nature is intricate in the extreme: 
the ramifications of his affairs are complex, and the interrela 
tions as the sands of the sea. Wheretore, as Hobbes ° put it: 
“In a good history the jadgment must be eminent, because 
the goodness consisteth in the method, in the truth, and in the 
choice of actions that are most profitable to be known.” 

Now, if today we are to make “choice of actions that are 
most profitable to be known,” we must give systematic at 
tention to the problem of the relations between force and 
policy. Wars are becoming more frequent, more intense, 
and more general in their scope.” The recent tendency has 
been for international conflicts to involve a greater number 
of nations and to affect them all. Moreover, among the com 
batant nations, an increasingly large part of the population 
is drawn, directly or indirectly, into the whirlpool. These 
conditions allow struggles of an intensity which was rare in 
the relatively genteel wars of kings. Largely for these reasons, 
society today trembles for its continued existence in the form 
of civilized states. In order to survive, it has need of a body 
of organized knowledge relating to the nature and the causes 
of wars. Historians can help to build this body of knowledge 
by holding up a mirror to human life itself, apart from the 
artificial distinctions between the various ways in which it 
manifests itself. 

The Muse of History can lead us into green pastures. The 
story of man’s age-old yearning for a warless world is itself 
almost an ungrazed meadow. The held of the réle of force 
within the State has long lain fallow. The subject of the 
control of force in the relations between independent states 
offers limitless and unfenced ranges. There are fresh prairies 
as yet unbroken to the plow of scholarship.’ “The harvest 
truly is plenteous, but the laborers are few.” 

Man in the past has rebelled at the din of arms as he has 
at the fear of illness, poverty, and death. Against such ills in 


times gone by he has sought sovereign remedies, as in 
alchemy, in witchcraft, or in a fountain of youth. And it 
appears that in proportion as he has set his face against 
simplist solutions, he has made progress. In his fight against 
“all the ills that flesh is heir to” he has come to rely less on 
incantations. Instead he has laid bare such preventive meas 
ures as are grouped under the titles of hygiene and sanitation. 


He has unearthed and practiced a wide variety of corrective 
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devices known as the science of medicine. His last resort has 
been the scalpel. Yet even today there are those who reject 
this knowledge, either wholly or in part. And so it has been 
with the purge that is the jail and the knife that is the sword. 
There have been those whose sensitive natures have been 


revolted by the clumsy devices of the gallows, the iron bars, 
ut there have been 


the baton, the bullet, and the bayonet. 
more to protest against the bullet and 
the bayonet than against the baton, 
perhaps because the uses of the latter 
are more easy to demonstrate, or be- 
cause cold steel is more dramatic and 
final in its grim and gleaming action. 


THE use of force by society to up- 
hold the rules of the commenwealth 
is the very cornerstone of all civilized 
human life; so that Hobbes declared, 
“The Kingdom of God is gotten by 
violence.” * And whenever the empire of force has been 
overthrown, practical statesmen have been led to restore it to 
its sway. So that if, indeed, “Time is the father of all truth,” 
and if, as Edmund Burke declared, “The species is wise; 
when time is given to it, as a species it is almost always 
right,” we are bound to accept the conclusion of Pascal: 
“Justice without Might is impotent. Might without Justice 
is tyranny. ... We must therefore mate Justice with Might, 
and te that end insure that what is Just is Mighty, and that 
which is Mighty is Just.” 

But within the State, peace is assured, not by force alone, 
but by a mutual though variable relation between it and laws, 
customs, manners, and morals. Thus Mahan defined the 
function of force as being “to give moral ideas time to take 
root.” In order that force may remain latent, and that the 
laws may retain their empire, society has relied upon custom, 
and education.” But, in the history of the human race, there 
come times when good customs lose their momentum and 
corrupt the world. Then, if the vigilance of the State be 
relaxed, there is substituted for a controlled and regulated 
compulsion by society, an unrestrained and unregulated use 
of violence by its members, and we have epidemics of crime, 
tumults, seditions, and even rebellions against the authority of 
the State. 

Rebellions, according to some, are wholesome; but accord- 


' Civil wars are commonly more long 


ing to others, not so. 
drawn-out, more widespread in their operations, more bloody, 
and more cruel than international conflicts." It is an in- 
teresting study to contrast the tumults in the Italian city states 
during the Renaissance, with the wars of the Condottieri 
during the same period.'* One reason why civil wars are 
more to be dreaded than foreign is that they are much more 
difficult to control: they may result in the dissolution of the 
commonwealth and in anarchy. 

The degree to which the public sword is required to insure 
domestic tranquillity has been much underrated. Sparta, the 
classical example of a militaristic state, was militarized less 
for defense against aggression from without than against 
perils from within—from a subject population.’* According 
to Prescott,'* the Empire of the Incas of Peru, without power- 
ful neighbors, supported an establishment of some 200,000 
soldiers, to maintain internal order. So that it has been said 


that if a great modern state, such as the British Common- 





wealth of Nations, were alone on this planet, it could ill 
afford to reduce its present military establishment.'’ Indeed, 
When the Con 


stitution of the United States was drawn up, its purposes as 


our Own experience appears to confirm it. 


expressed in the preamble were: first, to establish justice; 
secondly, to insure domestic tranquillity; and, thirdly, to pro- 
vide for the common defense. To achieve these ends, a 
militia was provided to execute the 
laws and to suppress insurrections.“ 
The latest census of the Republic 
that 


within its confines some 280,000 souls 


showed there are maintained 
who were classified as “peace officers” 
of one sort or another. This is a num- 
ber approximately equal to the com- 
bined strength of the standing army 
together with the militias of all the 
states. Yet this is not enough: every 
year many states call forth their Na 
tional Guards to insure domestic tranquillity. In the fiscal 
year 1934-1935 more than 35,000 troops were used to supple 
ment the police.’ So great is the need for the public sword 
even in a civilized country. 

Wherefore “total disarmament” is a means, not to peace, 
but to universal and perpetual war.'* We have no choice 
whether states shall or shall not use the common power within 
their confines: they must or die. And regardless of whether 
they should or must, states do make use of armed forces 
against one another. Things being as they are, our primary 
concern is that the public sword should be controlled and 
employed only according to fixed rules. This much lies within 
our power, for it has proved workable in practice. And this 
is true whether we consider the use of force by states in their 
internal or in their external affairs. 

In their dealings with one another, states own no common 
power, and therefore conflicts have always arisen between 
them. One of the things which history can tell us is how 
variously philosophers and statesmen have approached the 
problem of maintaining peace. Over three score of centuries 
ago Akhenaton, dreaming in Egypt his dream of “the father 
hood of God and the brotherhood of man” revolted against 
compulsion.'” In the beginning, a little force might have 
maintained peace: later great armies marched, and toiled, and 
fought in vain to restore it. Akhenaton lost an empire, and 
its downfall preceded a thousand years of anarchy during 
which a great and promising civilization perished. When 
thirteen centuries had gone by, there arose in Galilee a 
Prophet, the Carpenter of Nazareth, known as “The Prince 
" His followers have run the entire scale from 
' Today 


of Peace.” 7 
the extreme of pacifism to warfare in His name.* 
the tendency is to forget His use of violence to cleanse the 
Temple, or His injunction to “render unto Caesar the things 
that are Caesar’s.”. Remembered is His rebuke to Peter who 
drew the sword to defend his Master, but forgotten are the 
Master’s words, “If My kingdom were of this world, then 
would My servants fight.” 

Sut, in the course of time a great period of peace came 
to the Western World, based upon what was in effect a 
universal dominion. It was known as the Pax Romana and 
it was maintained by the legions of Rome.** 

The common occurrence of wars during the pilgrimage 
of mankind through a naughty world offers a variety of 
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problems to the historian. Among them not the least im- 
portant is that of surveying all wars with a view to finding 
out what characteristics they own in common, and thus to 
define the nature of that abstract thing which we so glibly 
speak of as “war”. This is no novel undertaking. It has 
been tried before. But the attempts have usually been made 
by soldiers, and as the unnatural gap between 
the military and society as a whole has 
widened, the fruits of their labors have been 
largely lost. Yet these studies offer a solid 
basis upon which scholars may build. The 
heritage of Machiavelli “* and Bacon,** of 
Lloyd ** and Guibert,*° is largely lost. 
That of 
Mahan ** and Wilkinson,*’ is largely the 


Jomini ** and Clausewitz."* of 


possession of soldiers.*' But if it is not a 
conclusive proof of the value of their works, 
it is at least a significant fact that they are 
all in substantial agreement regarding the 
nature of war. As stated by Mahan, “War 
is political action. . . . Its purpose is to com 
pass political results, where peaceful methods 
have failed.” Spenser Wilkinson declares that “all wars are 
acts of force or violence with a political aim,” and that war 
is “the only means whereby a nation can assert against chal 
lenge its conception of right.” 

Another problem is to discover what policies or acts may 
lead to war and under what conditions. The reverse presents 
greater difficulties: what policies or acts may keep the peace. 
A history of the wars that never happened would not be 
easy to write, but the attempt might be worth while. In our 
present state of knowledge we might put forth the hypothesis 
that a state will fight rather than submit to its destruction as 
such, to overcome obstacles in the way to its becoming that 
which it believes to be the object of its existence; or a stat 
may feel bound to oppose with violence what another state 
believes to be to its vital interests.** There is a sense in which 
some wars may be said to be unavoidable—not in retrospect 
under a lamp in a cloistered study, but in the open air where 
fogs abound and the strong winds of passion raise great clouds 
of dust. For the things which make wars appear inevitable 
at one time may not be understandable at another, ideas 
changing as they do with the times. Who knows what il 
lumination may spring forth from a systematic analysis of 


the warlike struggles of the human race? 


THE very existence of armaments is often alleged to be an 
incentive to wage war. Others assert that armaments are in 
themselves a guarantee of peace. The evidence has never 
been adequately assessed. Until it is, it might be well to 
examine the conclusions of those who have given this ques 
tion their earnest attention. Guibert lived at a time which in 
many ways resembled our own.** He too dreamed of a 
more perfect state, allied to none, but the friend of all others 
though not from mercenary motives. It would be frank and 
open in its diplomacy. It would be guarded by a national 
militia composed of citizens devoted to the common welfare. 
“Make its arms to be feared” cried Guibert, “but never 
its ambition!” 
on policy. 

It is this same factor- 


He placed the emphasis where it belongs: 


not the arms themselves, but the 


character of the people as reflected in their policies—that 





determines whether the armaments of a state shall preserve 
it or overthrow it. It depends upon how the government 
itself, as well as its armed forces, is organized and admin 
istered.** In a well-regulated state whose citizens are virtuous, 
instructed, and vigilant, there should be no reason to appre 
hend that the soldiery should be anything except a deterrent 
from wars, whether foreign or domestic. So 
little do we now reflect upon such matters, 
that of late a revolution has taken place in 
our military institutions without raising the 
slightest discussion on the part of political 
scientists or historians. The militias of the 
states have been made into a national militia 
mobilized for 


order of the 


also, susceptible of being 
service anywhere, at a mere 
the declaration of a na 


President, upon 


tional emergency by Congress.*” 

Now “the command of the militia, with 
out other institution, maketh him that hath 
it sovereign. And therefore, whosoever 1s 
made general of an army, he that hath the 
sovereign power is always generalissimo.” *” 
This question of the relations which do or should exist be 
tween the head of a state and the armed forces is one which 
has been much discussed by military men, but less, of late, by 
our political thinkers and our historians. In our form of 
government we are confronted by a dilemma: we have a 
traditional mistrust of professional soldiers; yet the body ol 
citizens from which our principal magistrates are drawn 
knows little or nothing of military affairs; so that when those 
who form our policies come into high office they must con 
sult either their own prejudices, or take counsel with men 
in whom, as a class, they have no confidence. At the very 
least we should know enough to select our principal military 
advisers with circumspection, because give them our con 
fidence we must! And yet even this is too little, for experts 
are not always the most trustworthy advisers. It has been 
said that “God Almighty never made a nose to suit a nose 
specialist.” 

Moreover, war is not primarily a military, but a political act. 
The line which in theory is supposed to separate policy from 
strategy is undefined and undefinable, because it is fluid. For 
this dificulty there is no sovereign remedy except knowl 
edge—to which there is no royal road. With the type of 
government which we possess, there is no other solution than 
to assess the facts, and to diffuse the knowledge of them so 
widely that no man can enter upon a high office without at 
least an understanding of the essential principles. Meanwhile, 
“when the blast of war blows in the ears,” we have no other 
recourse than to give great confidence to our soldiers, for “in 
the kingdom of the blind, the one-eyed man is king.” 

Today, soldiers generally understand that not only the 
control of the preparations for war, but its actual conduct, are 
As Spenser Wilkinson 


reminds us: “Only a government can declare war .. . . of 


functions of the civil authorities. 
conclude a treaty of peace. Only a government can raise and 
maintain an army and a navy. Only a government can select 
and appoint commanders of its fleets and armies and give 
them their instructions.” 

The commander of an army or of a fleet is—or should be— 
appointed because he enjoys the complete confidence of his 


civil commander in chief. He should be maintained in com 
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mand as long as he enjoys that confidence; and he should 
be removed and supplanted as soon as he forfeits it. This is 
a vital matter. Want of trust at the top is an infection which 
spreads like gangrene throughout a military organism. It 
can destroy an army utterly, and almost as swiftly as the 
wrath of the Lord blasted that of Sennacherib. Now, when 
soldiers speak of the complete destruction of an army, they do 
not mean physical annihilation. When a man dies, his body, 
though inanimate, seems much as it was before: but the 
spark of life is fled. So it is with an army: mutual confidence 
is its spark of life which unites all its members into one 
body animated by a single will. When that mutual con- 
fidence is gone, an army dies: it is no longer an army capable 
of performing the things for which an army exists: it is a 


mass of disorganized units—a helpless mob. 


THERE is another aspect of the relation be- 
tween force and policy that deserves attention. 
The possibility of war is latent in almost every 
important decision affecting foreign policy 
which is made by a state. Policy, therefore, 
should attempt to foresee the probable con- 
sequences of every major decision, and assess 
them. It should seek to know in advance 
whether or not a conflict is likely to result. 
Now if the policy under consideration be 
thought necessary to the very life of the State 
or to the future well-being of the nation, mere prudence de- 
mands that we look into the probable cost of enforcing it 
against such opposition as seems likely. The only fit advisers 
in this matter are the military. They should be required to 
speak; because, as Lord Fisher complained: “When sailors 
get around the Council Board they are almost invariably mute. 
The politicians who are ‘round that Board are not mute; 
they would never have got there if they Aad been mute. 
That’s why for the life of me I can’t understand what on 
earth made David say in the Psalms, ‘A man full of words 
shall not prosper on the earth.’ They are the very ones who 
do prosper.” 

If there is a definite, habitual, and intelligently conceived 
relationship between those whose business it is to prepare 
and promulgate policies, and those whose business it is to 
enforce them, there is little basis for a competition in arma 
ments. A systematic procedure based upon the experience 
of the past should enable us to forestall such conflicts as may, 
in their nature, be avoidable, and in any case will do much 
to insure that an unavoidable war, once begun, may be 
brought to a swift and successful conclusion. 

The “preparedness” so often spoken of by soldiers and other 
advocates, as a means of preventing or of shortening wars, 
should be, above all, an intellectual preparedness on the part 
of our statesmen as well as of our soldiers. For statesmen 
not only determine whether or not we shall go to war, but 
they also determine largely when and where wars shall be 
fought, with what forces, and under what conditions. Thus, 
they are sometimes responsible for their duration, for the 
ultimate success or failure, beyond the power of the military 
to remedy. 

This responsibility of the civil authorities has become an 
increasingly great matter. As modern states have grown in 
complexity, they have tended to make the direction of wars 
depend more largely upon the nature and degree of the 





preparations made in time of peace. The consequence is that 
wars have become progressively shorter. It is plainly no mere 
coincidence that the “Hundred Years’ War” was followed 
in time by the “Thirty Years’ War,” and that, in turn, by the 
“Seven Years’ War,” and that, finally, by a “Seven Weeks’ 
War.” There is evident a definite relationship between the 
degree of preparation for wars and their duration. From 
1850 to 1871 there were great wars in Europe, Asia, and 
America. In Asia the Taiping Rebellion, fought with im 
provised armies, lasted thirteen years and cost more lives 
than all the other wars of the nineteenth century, with the 
War of 1914-1918 thrown in for good measure. In our War 
Between the States we had a nucleus of trained soldiers, a 
mediocre militia, and large numbers of volunteers and con 
scripts. This war lasted four years and cost 
300,000 lives. The wars in Europe were fought 
almost entirely by trained troops. That in the 
Crimea lasted a year and a half. The Cam 
paign of 1859 in Italy lasted three months. That 
of 1866 Austria 


seven weeks and was decided in one pitched 


between Prussia and lasted 


battle. The fighting in the Franco-Prussian 
War lasted six months. 
the States the loss of life amounted to seven 


In the War Between 


teen per cent of the troops engaged, and in the 
Austro-Prussian War to five per cent. _ The 
Prussian Army in the War of 1870-1871 lost 
four per cent. The wars waged by untrained men, especially 
under untrained leaders, are longer, more bloody, and more 
destructive and cruel. Force is controlled and controllable only 
in part, and it can not be directed economically in time and 


space and to a definite, decisive end.** 


THE State, War and Navy Building is not only a fitting 
symbol for the subject of this paper, but it symbolizes also, 
by its location, the common state of mind with regard to it. 
The building is an anomaly completely surrounded by in 
congruities. It no longer houses the naval administration. 
It shelters only a vestigial remain of the War Department. 
It is flanked on its right by the mansion of the Chief Execu 
tive and on its left by a peace society and the offices of the 
General Staff. It fronts upon a single court of law, one naval 
and three military societies, and two more peace societies. 
Its back is turned upon a monument to our dead in battle. 

The physical juxtaposition of the agencies of policy and of 
force is no great matter: that which is vital is that the actual 
relations between them should be close, definite, habitual, 
and based upon realities. It is the task of those who hold 
that “truth is the eye of history” to discover these realities, 
lest in the future we fight needless wars, or allow such as 
may be necessary to drag on to the exhaustion of the nation. 
“Histories make men wise” only when they are wisely writ- 
ten. And if those who are to train our future statesmen and 
future makers of public opinicn allow the darkness to prevail 
over the light in this field, they shall not be held guiltless ot 


their country’s blood. 
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the nineteenth century, has suffered in reputation, because 
his works, being exceedingly difficult to read and more difh 
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John Bakeless has a chapter (“Origin of the Next War:” 
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33. “Ocuvres militaires,” I, 15-16, 19: 
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Amongst the treaties designed to pacify them there remain 
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34. The history of the Roman Empire in the East, espe 
cially as compared with the Roman Empire in the West, 1s 
an almost unworked mine of information on this question. 
Lloyd ( Op. cit., 
the monarchical form of government leads to slow, indeci 


A pro 
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sive wars unless the monarch himself is a warrior. 
fessional army tends to gain undue influence over a govern 
ment in proportion as it is removed from the common life of 
the nation and in proportion as the people themselves have 
already lost their liberties, when social inequalities provide 
soldiers whose only prospects lie in military service, and when 
their oficers form a caste apart. From such dangers our own 
military establishment is largely secured, by the institutions 
of the National Guard, the Organized Reserves, the R.O.T.C., 
and other agencies which tend to bring the professional sol 
diers into closer contact with society as a whole. 

35. Act of June 15, 19323 ( National Guard Status Bill), 
amending the National Defense Act. 

36. “Leviathan,” xviii (“Ninthly”). 

37. “As the English were novices and had never been in 
any war before, they were quite regardless, and killed the 
prisoners whom the Spaniards could not protect.” The Span 
iards mutinied: “ ‘How now! Do you think that we are in 
the King’s service for the four ducats a month we earn? Not 
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Epiror’s Nore—The illustrations in this article are repro 


duced from Adolph Menzel’s “Illustrationen zu den Werken 


Friedrichs des Grossen,” Berlin: R. Wagner, Kunst- und 
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The ‘‘Pepper-Box’’ Pistol 


That Strange Weapon With Revolving Barrels 
By S. Basil Haw* 


GREAT deal of obscurity exists regarding the early 
history of the revolver, but one is possibly safe in as- 
suming that the designs of the two main systems—revolving 
chambers and revolving barrels—occurred to experimental 
gunsmiths of the period about the same time. Of the two, 
the revolving-chamber system has the longer history and 
there are in existence, scattered throughout the world in 
private and in public collections, a large number of early 
models of varying design and origin equipped with every 
type of ignition from the matchlock onwards. 
On the other hand, the revolving-barrels system has rather 
a short history, and it is not far from the truth to say that it 
covers little more than a century in its more developed form. 
The simplicity of its design and the fact that its construction 
entailed no great precision of workmanship must have at- 
tracted the attention of many of the early gunsmiths, but 
there is little doubt that they soon realized its particular dis- 
advantages—those of bulk and weight. The system of rifling 
was in its infancy in those days and was by no means widely 
known or adopted. The only way to obtain any sort of 
accuracy in a smooth-bore arm and, at the same time, to 
insure the full force of the rather slow-burning powder of the 
period, was by fitting a fairly long barrel. But every addi- 
tional inch in length would add very considerably to the 
weight in the case of a multibarreled arm, and before the point 
of comparative accuracy was attained, it would certainly 
become absurdly cumbersome. It was for this reason that 
shoulder arms were very rarely constructed on the system 
and that it was applied almost entirely to pistols. 


F OUR-BARRELED pistols of the revolving type were made 
as early as the middle of the seventeenth century. The barrels 
of these were invariably turned by hand and were held in the 
hiring position by a simple spring catch. Each was equipped 
with a separate frizzen and pan unit which came in turn 
under the single side hammer at the breech. 

Pistols of this description were produced intermittently 
throughout the flintlock era in the various gun-manufacturing 
countries though they do not appear to have enjoyed any 
great popularity. A variation which seems to have found 
more favor in the public eye and which was manufactured 
in greater quantities was the four-shot “turn-over” (strictly 
speaking “double double-barreled”) pistol which had its bar- 
rels set in square formation, with two central hammers and 
two triggers. 

Throughout this period, multishot pistols—apart from very 
occasional specimens of the true revolver or of the roller- 
breech magazine pattern—rarely exceeded a capacity of four 
loads. The change came somewhere between 1780 and 1800 
when the first true “pepper-box”’ pistol was put on the market 
in England. Despite the fact that these arms are classified 
as rare, they are to be found in a number of private and 
public collections and it is obvious that they were manu- 


*Private collector and student of antique arms, Green Heys, Sidcup, 


Kent, England. 


factured in fairly large quantities. Usually marked with the 
names of various London or provincial gunsmiths, they are 
so similar in design that it seems almost certain that they 
originated trom one manufacturer and were distributed by 
him to members of the retail trade. His identity has never 
definitely been established. The general opinion seems to be 
that he was Nock, the famous London gunmaker. 

In most cases these pistols were fitted with six short barrels 
screwed in cylindrical formation on a revolving breechblock. 
These pivoted around a seventh barrel, the vent of which was 
so connected that it was discharged simultaneously with the 
first of the outer ring. Round the side of the revolving breech 
block were a series of cavities of sufficient size to accommodate 
a charge of priming powder, each communicating by means 
of a vent with one of the barrels. The priming was held in 
place by a broad metal band which fitted closely round the 
block and on top of which was fitted the pan and the frizzen. 
The pan itself was shallow and open at the bottom, so that the 
powder in each of the priming cavities in turn was exposed 
to the sparks from the lock. The cluster of barrels was 
revolved by hand, each being held in position for discharge 
by means of a sprung ratchet catch inside the breech of the 
pistol. Fig. 1 shows a typical seven-shot specimen.' 

The invention of the fulminate system of ignition in 1807 
and the subsequent development of the percussion cap caused 
a certain revival of interest in the revolving system generally 
in the first two decades of the nineteenth century. The 
famous “Collier” revolver was, it is true, a flintlock arm, but 
this system of ignition was beginning to become obsolete, and 
it is interesting to note that the contemporary experimental 
revolvers of Lenormand and one or two other Continental 
makers were fitted with fulminate locks. At the same time 
there was evidence of a renewed interest in the multibarreled 
revolving pistol, and a number of hand-rotated percussion 
lock arms of this type began to appear on the market in 
England and probably in other gun-manutacturing countries 
as well. Though many were obviously of new construction 
throughout, it is interesting to note that a large number were 
made of old single-shot pocket pistols. Fig. 2 is a typical 
example of the former class, while Fig. 3 (which was no doubt 
the work of some ingenious country gunsmith) appears to 
have been made out of an old flint-lock pistol. Both specimens 
are, incidentally, of British origin. 

Details of design varied considerably, but in most cases 
the barrels were drilled out of a cylinder of brass or steel and 
the separately screwed barrel system of the “Nock” flintlock 
pistol appears to have been abandoned. The number varied 
from four to six, with calibers rarely greater than between 
.32 to .36. Either central or side hammers were fitted, to 
gether with plain or folding triggers. Fig. 4 shows an unusual 
six-shot specimen, having double hammers and the nipples 
set at a slight tangent. It is fitted with a foresight on each 


barrel—an item rarely found on such arms. 


t. Nock also manufactured a few hand-rotated multibarreled carbines of 
similar design, but equipped with a priming magazine on the frizzen 
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PreprEr-Box” PisTots 
1. “Nock” (English); flint-lock: hand-rotated: cal. .36; 2 inch barrels: 7-shot 2. Hand-rotated (English folding trigger: cal. .36 
3's-inch cylinder; 5-shot. 3. Hand-rotated (English); cal. .50: 3°%s-inch cylinder; 4-shot. 4. Hand-rotated (English); two hammers; ca 36 
3'5-inch cylinder; 6-shot. 5. “Lang” (English): single-action; cal. .38: 3%-inch cylinder; 6-shot. 6. “Allen & Thurber” (American); ca 36 
5'4-inch cylinder; 6-shot. 7. “Leonard” (American); cal. .31; 3'2-inch cylinder; 6-shot. 8. “Mariette” (French); cal. .3¢ inch barrel 
6-shot. 9. “Mariette” (French): cal. .31; 3-inch cylinder; 6-shot 10. “Lefaucheux” (French); cal. 15-mm 2 inch cylinder: 6-shot 11 
Standard English pattern; cal. .45; 3'2-inch cylinder; 6-shot. 12. “Cooper” (English); cal. .38; 3-inch cylinder; 6-shot. 13. “Budding” (Eng 
lish): hand-rotated: cal. .31: inch cvlinder: 5-shot 14. “Fist” revolver (French): cal. 7-mm.: 1 inch cylinder: 6-shot 15. “Apache 
pistol (French); cal. 5-mm.: 1'>-inch cylinder; 6-shot. 


THE next and most important stage in the development otf 
the “pepper-box” pistol was the introduction of a lock which 
rotated the group of barrels automatically. The mechanism ot 
these new arms falls into two classes—single-action and selt 
cocking—and it is difhcult to decide which of the two was 
first employed. Nor can one assign the credit of producing 
the first model to any particular inventor with any degree 
ol certainty. 

The 


chambered arms, can actually be dated back to the seven 


single-action mechanism, applied to revolving 


teenth century,” but it does not appear to have been applied 
In 


1836, however, the U. S. Patent Office granted to Barton and 


to any flintlock pistols of the revolving-barreled type. 


Jenjamin Darling a patent for a percussion-lock “pepper 
box” pistol of this pattern. The single-action English model 
(by Lang, of London) illustrated here (Fig. 5) was made 


about the same time, judging by the style of finish, and 


2. The United Services Museum, London, contains an interesting six 
chambered snaphaunce petronel of this period whose cylinder is rotated 
automatically From a sketch of the mechanism which is included in “Our 
Engines of War” by Capt. J. W. Jervis (1859) it would appear that the 
cylinder moves with the fall of the hammer 


during the next twenty years or so a tairly large variety of 
similar arms was produced. 

They were, however, greatly outnumbered by those fitted 
with the self-cocking mechanism. The reason for this lay in 
the fact that the “pepper-box”’ pistol was essentially designed 
for a rapid succession of shots at short range and in this 
respect the latter type of lock undoubtedly held the advan 
tage. The inherent peculiarities of the multibarreled arm’s 
design rendered accurate-aimed fire almost impossible and 
the chief merit of the single-action mechanism—minimum 
disturbance of aim—-was therefore rather wasted on it. 

The early history of the self-cocking mechanism, in which 
the action of drawing back the trigger raises and releases the 
hammer and simultaneously rotates the chambers or group 
of barrels (whichever may be the case) is obscure. Lenormand, 
a gunsmith of Paris, is said to have employed it in a five 
chambered fulminate-lock revolver which he constructed as 
early as 1820. In the absence of evidence to the contrary, it 
is possibly correct to credit him with the honor of being the 
originator of the lock, with the reservation that it may have 


occurred to an even earlier but unknown experimenter. There 
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have been, no doubt, many obscure gunsmiths and amateur 
designers who have hit on revolutionary ideas, but failed to 
carry them beyond the experimental stage through lack ot 
funds or through insufficient faith in their inventions. A case 
in point is that of Henry Humberger, of Somerset, Ohio, who, 
according to a recently published work of reference,* is said 
to have designed and constructed a self-cocking “pepper-box” 
pistol as early as 1832. 

Samuel Colt, in the course of a lecture which he delivered 
in London in the fall of 1851,* stated that he had employed 
the self-cocking system in some of his early experimental 
revolvers and had finally abandoned it owing to its tendency 
to disturb a steady aim. This was during the period between 
1831 and 1835. A curious combination bowie-knife-revolver 
weapon with that type of lock * was made at his first factory 
at Paterson, N. J., in 1836, but did not form part of the firm’s 
regular output. Probably only half a dozen or so were actually 
produced. 

In 1834 Ethan Allen, of Gratton, Mass., invented a very 
simple and ingenious self-cocking lock, which he first applied 
to single-shot screw-barrel pistols. Three years later he took 
his two brothers-in-law (Chas. T. Thurber and Thos. P. 
Wheelock) into partnership and the new firm (Allen, 
Thurber & Co.) started to manufacture the first of the “Allen” 
six-shot “pepper-box” pistols. In the same year Mariette, a 
French gunsmith, produced a similar arm, which differed in 
several constructional details from the American model. The 
first patent issued by the British Patent Office in respect of a 
self-cocking “pepper-box” pistol was granted to Geo. Stocker 
and Jos. Bentley in 1839. It concerned details of a special 
nipple-shield and it is significant that the patentees disclaimed 
any right to the general construction of the pistol itself since 
it was, as they remarked, “in common use”. 

It seems almost certain, therefore, that by the close of the 
1830's this new rapid-fire pistol had become part of the 
average gunsmith’s stock-in-trade in the main manufacturing 
countries. The nickname “pepper-box’—due to the similarity 
between the business end of that homely utensil and the 
clustered muzzles of the new pistol’s barrels—was probably 


coined about the same period. 


THE American market was undoubtedly dominated by the 
famous “Allen & Thurber” pistol (Fig. 6) which was first 
produced in 1837. It was manufactured in very large quan- 
tities, with barrels ranging in length from 2'% to 514 inches 
and in caliber from .31 to .36. A few single-action specimens 
were made, but the greater part of the output was fitted with 
an adoption of Allen’s self-cocking lock of 1834. The main 
feature of the latter was the ingenious economy of its design 
(the mainspring served also as a trigger and sear spring), but 
in attaining simplicity Allen had sacrificed a certain amount 
of ease of operation, for the trigger action was unpleasantly 
heavy. The pistol itself was constructed on simple lines which 
bore a considerable resemblance to those of contemporary 
British design. The only point of interest, apart from the 
details of the lock, lay in the construction of the nipples. 


These were mounted vertically round the side of the rear 


3 Arr I i s Ancient ar Modert R. E. G ¢ 
4. Minutes of Proceedings of e Ins ion of Civil Engineers. \ 
“On tl pI f Machinery he manufacture of R ing 
Chambered- Bree¢ Fire s, and the peculiarities of those Arms’ B 
{ ne Samuel ( It 
Included in a ing ‘ f ill tions whic anies tl 


end of the cylinder, partially sunk in to avoid lateral flash, 
and were not detachable, being cut out of the solid metal— 
a decidedly unusual feature. They were encircled by a wide 
metal band which served the double purpose of shielding the 
caps from being struck accidentally and of preventing them 
from being shaken off by the jar of the explosion. 

Those who have read Mark Twain's “Roughing It” will 
recall his amusing, if libelous, account of the “Allen’s” 
performance. In describing the arms carried by the passengers 
of the Overland Stage coach he wrote: “Mr. George Bemis 
was dismally formidable. George Bemis was our fellow 
traveler. We had never seen him before. He wore in his 
belt an old original revolver, such as irreverent people called 
a “pepper-box”. Simply drawing the trigger back cocked and 
fired the pistol. As the trigger came back, the hammer would 
begin to rise and the barrel to turn over, and presently down 
would drop the hammer and away would speed the ball. To 
aim along the turning barrel and hit the thing aimed at was 
a feat which was probably never done with an “Allen” in 
the world. But George’s was a reliable weapon nevertheless, 
because, as one of the stage drivers afterwards said, ‘If she 
didn’t get what she went after, she would fetch something 
else’. And so she did. She went after a deuce of spades, 
nailed against a tree once, and fetched a mule standing about 
thirty yards to the left of it. Bemis did not want the mule, 
but the owner came out with a double-barreled shotgun and 
persuaded him to buy it, anyhow. It was a cheerful weapon, 
the “Allen”. 
once and then there was no safe place in all the region round 


Sometimes all its six barrels would go off at 


about, but behind it.” 


Mc IST other American makes show very distinctly the in 
fluence of the “Allen” in the details of their construction and 
even in cases (such as the “Stocking” pistol) where the lock 
mechanism differed entirely, the butt and general breech 
design are more or less the same. The only two which show 
any distinct difference from the general standard are the 
“Pecare & Smith” and the “Leonard”. 

The former is rather a rare arm and does not appear to 
have been manufactured in any great quantity. It had a 
folding trigger and a horizontally operating internal striker. 
The nipples were set in line with the barrels which were 
drilled out cf a solid cylinder, covered with a detachable tron 
sheath. The 7) though of rather 


pistol ( Fig. 
unusual construction, undoubtedly enjoyed a certain popular 


“Leonard” 
ity and is more often encountered nowadays. 

Patented in 1849 and manufactured by the firm of Robbins 
& Lawrence, of Windsor, Vt., it was a radical departure from 
standard “pepper-box” design. The cylinder, drilled with 
from four to seven barrels was fixed. The discharge of each 
barrel in turn was effected by means of an “eccentric” head 
fitted to the end of an enclosed horizontal spindle. The load 
ing procedure was rather curious. The cylinder was made in 
two portions, the rear one being just large enough to contain 
the charges. The forward—and larger—portion could be un 
screwed and moved forward on the supporting spindle suf 
ficiently to enable the powder and the balls to be loaded into 
the rear one. The process of loading being finished, a spring 
catch on top of the breech was pressed down. This released 
the cylinder block which was hinged to the breech just in 
front of the trigger and enabled it to swing downwards, 
exposing the nipples (grouped in circular formation) which 
were sunk into its solid end. When the caps were placed on 
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these, the cylinder was returned to position again. The pistol 
was then ready for discharge. 

Pressure on the ring trigger drew back the firing spindle 
and rotated it slightly, bringing the head into line with one of 
the caps. Only a slight pressure on the curiously shaped 
forward trigger which lay directly in front of the other, was 
required to fire the pistol. A repetition of these actions would 
fire the next barrel, the striker head having moved round just 
sufficiently to bring itself into line. The ring trigger could 
be unlocked from the full-cock position and the striker set at 
ease by pressing a smali stud on the rear strap of the butt. 
There were two other rather unusual features—the barrels 


were rifled and sights were fitted.® 


Tt 1E principal French make was the “Mariette” (Fig. 8) to 
which reference has already been made. It was first produced 
in 1837 and seems to have enjoyed a virtual monopoly both 
in France and in Belgium. It differed from contemporary 
American and British arms in several respects, the most 
noticeable of these being the design of the barrels which were 
made separately and were screwed on a revolving breech- 
block. The striker was pivoted under the breech just in front 
of the ring trigger and struck forward against the horizontally 
set nipples, the mechanism being of the self-cocking type. 

It was a well-made and smoothly working arm. The system 
of separate barrels considerably reduced the weight and thus 
permitted the fitting of a wide variation of barrel lengths. 
These ranged from three to six inches in length; in caliber 
from .30- to .50-inch; in number from four to as many as 
eighteen, those in the latter case being set in two concentric 
rings. One contemporary writer asserts that as many as 
twenty-four were fitted to some models; an early example of 
the rather exaggerated multiplicity of loads which was char- 
acteristic of French and Belgian revolving arms up to the 
close of the century. In this connection there was even a 
revival of the ancient “superimposed load” device and a cer- 
tain number of multibarreled pistols of the “Mariette” pattern 
were produced fitted with barrels designed to take two charges. 

There was little or no change in the general construction 
of the “Mariette” throughout the period of its manutacture, 
though a fluted cylinder took the place of the separate barrels 
in some of the later small models. The second specimen illus 
trated here (Fig. 9) is so equipped and is fitted, in addition, 
with an ingenious gravity-feed cap magazine in the butt. 

To the French nation must go the credit for being the first 
to apply the principle of breech loading with a metal cartridge 
to revolving arms of any kind. In 1850, Lefaucheux pro 
duced an interesting self-cocking pistol (Fig. 10) which used 
the newly invented “pin-fire” ammunition. It was loaded by 
unscrewing the central spindle and removing the cylinder, 
into the rear end of which the cartridges were inserted. As 
in the “Mariette”, the striker was pivoted under the breech 
in front of the ring trigger, though in the case of the 
“Lefaucheux” it struck upwards instead of forwards. Speci 
mens of this new pistol were on view at the Great Exhibition 
in London (1851) together with the inventor's new breech 
loading gun. 

The “pepper-box” pistol was produced in large quantities 
in England and appears to have enjoyed a considerable 
British “Righy’ pistol of the 
three to six 


formation at 
ham 


resemblance to the 
latter was fitted with from 
nipples being grouped in circular 
struck in turn by a hand-rotated eccentric 


6. It bears a certain 
period The 
barrels, the 
These were 


1830 separate 


screwed-on 
the breech 
mer head. 


amount of popularity. A certain number of single-action 


arms—such as the “Lang” (Fig. 5)—were made, but by far 
the greater percentage were of the self-cocking type, of which 
the specimen illustrated in Fig. 11 is a typical example. It 
will be noticed that it closely resembles the American “Allen” 
in general design, differing from the latter only in the details 
of the lock (which is of the “bell-crank” variety), in the fact 
that the nipples are detachable and in the construction of the 
nipple guard which is somewhat narrower. 

This was virtually the standard pattern as far as England 
was concerned, and although details of finish and design of 
the component parts varied considerably, by far the greater 
proportion of the British output was so manufactured. The 
barrels were invariably drilled out of a solid cylinder of steel 
or brass,‘ and one rather peculiar feature was that though 
a few of the higher grade pistols were fitted with flash shields 
between the nipples, the majority were devoid of any breech 
insulation whatsoever. It is difficult to give any definite rea 
son for this omission, but it is possible that the fairly wide 
spacing of the nipples may have been considered sufficient to 
minimize the risk of more than one barrel discharging 
simultaneously. It has been suggested that the nipple insula 
tion feature of Colt’s first patent (London, 1835) may have 
hampered British manufacturers in this respect, but the theory 
is Open to argument. 

Safety catches were rarely fitted on American or Con 
tinental makes, but a considerable proportion ol those of Brit 
ish origin were so equipped. The type most commonly em 
ployed consisted of a shallow movable bar set along the top 
of the breech under the hammer. It could be pressed forward 
by means of a small knob fastened to its rear end and in this 
position held the hammer clear of the nipples. Occasionally 
specimens fitted with belt-hooks are encountered and more 
rarely still, specimens provided with a small stiletto which can 
be screwed into the forward end of the spindle in place ot 
the retaining screw. This ingenious addition was, inciden 
tally, incorporated in the original model of the French 
“Mariette” pistol. 

A noticeable feature of the British “pepper-box”’ pistol out 
put was the wide variation in the grades of finish, which 
ranged from the cheaply made products of Birmingham 
wholesale manufacturers to the first-class models made by 
famous firms of London gunmakers for the more wealthy 
type of purchaser. Some of the finest of the latter class were 
made by Rigbys, the famous gunsmiths of London and 
Dublin. One of their models was equipped with two studs 
on each side of the breech just behind the nipple-shield, which 
on being pressed inward allowed the cylinder to be with 
drawn and a freshly loaded spare to be slipped into its place. 
The author has also seen a finely finished model of the same 
make which embodied a saw-handle butt, a semienclosed 
hammer very similar to that of the famous “Deane-Adams” 
revolver, and horizontal nipples. 

The only variation from the standard pattern which was 
manufactured in any quantity in England was the “Cooper” 
pistol. Joseph Rock Cooper, of Birmingham, appears to have 
been one of the earlier makers of the self-cocking “pepper 
box” pistol in this country. His first patent (No. 8347 of 
1840) includes the design of an internal-hammered arm with 


horizontal nipples and another (more or less of the standard 


6-inch caliber and about 4 inches in length 
h caliber are know it elatively few 


Usually about .30- to 
Heavy specimens up to .50-1n 
appear to 


have been mace 
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pattern) designed for use with the detonating-tube type of 
ignition. He does not appear to have produced either of 
these in any quantity and by far the best known of his arms 
(Fig. 12) was a copy of the “Mariette” pistol, differing from 
the latter in the construction of its barrels which were drilled 
out of a solid cylinder of metal instead of being made sepa- 
rately. It is said that one or two American manufacturers 
followed Cooper’s example in imitating the design of the 
“Mariette”, and the Milwaukee Museum certainly contains 
a specimen marked with the name of “Lunt & Sym” of New 
York. It would be interesting to know if such pistols were 
actually manufactured in any great quantity in the United 
States. 

By far the most curious type of British origin was the 
“Budding” pistol (Fig. 13). Little or nothing seems to be 
known about its inventor, but it is fairly obvious that he 
was an amateur and not a professional gunsmith. His pistol, 
from the mechanical point of view, possessed the distinction 
of being the simplest of any of its type. The barrel cylinder 
was rotated by hand and locked by a simple internal spring 
ratchet device. The lock consisted solely of a sprung hori 
zontal striker (mounted internally) with a trigger projecting 
at right angles from the rear end—somewhat after the fashion 
of the handle of an ordinary door bolt. It was cocked simply 
by drawing back the trigger and pressing it sideways at the 
end of its travel into a small notch cut in the side of the 


groove in which it moved. 


\\ ITH the rapid development and general adoption of the 
revolver during the 1850-1860 period came the gradual 
obsolescence of the “pepper-box” pistol. That the latter arm 
had enjoyed a very considerable popularity is obvious trom 
the large number that have survived to the present day, but 
it is certainly not easy to name any particular section of the 
community which favored it especially. There is an almost 
complete lack of reference to it in the technical and general 
literature of the period. It is doubttul if it was employed to 
any extent on active military service * and no government 
ever seriously considered its adoption as an official arm. Nor 
did it play any noticeable part in British colonial history or in 
the development of the American frontier, though it is said 
that the “Allen” pistol was carried by many of the “forty- 
gold rush. In 


niners” in the early days of the California 
fact, it appears to have been a weapon devoid of any definite 
heroic associations. In all probability it was used mainly as 
a “house-protection” arm by the citizenry in general and was 
also carried to some extent by traveling salesmen and other 
wayfarers in the more isolated sections of the country. The 
advent of the revolver, a more accurate and far less bulky 
weapon, did much to decrease the popularity of the “pepper- 
box” and the middle of the 1850’s no doubt saw the gradual! 
but general cessation of its manufacture—as far as the per- 
cussion-lock type was concerned. 

3ut the system was not altogether abandoned. Its simplicity 
of construction gave it a certain advantage as far as manu- 
facturing costs were concerned and the general adoption of 
metallic ammunition during the 1860's finally solved the prob- 
lem of flash leakage which had always been present in the 
muzzle-loading days. 

From a little after 1860 up to comparatively recent years 





8. Except in the American Civil War. The catalogue of the United States 
Cartridge Co.’s collection illustrates number picked up on various bat 
tlefields. They were probably carried Southern volunteers at the time 
when there was a general scarcity of arms in the Confederacy 


there was a steady output of these “fist revolvers” as they 
were commonly called. The greater part of them were small 
pocket arms of Continental origin and of second-grade qual 
ity. They were usually fitted with self-cocking actions, but 
a certain number of double-action specimens were produced. 
Either folding or ring-type triggers were fitted. All the three 
styles of metal cartridge—pin-fire, rim-fire, and center-fire— 
were employed and calibers were usually small, rarely exceed- 
ing 7- to g-mm. Fig. 14 shows a typical self-cocking, pin-fire 
specimen. 

A curious variation was the so-called “Apache” pistol 
(Fig. 15). It was equipped with a folding dagger and its 
peculiarly designed butt could be folded back and used as a 
“knuckle-duster”. The nearest approach to this weird arm 
was the American “Bunsen” pistol (it was usually marked 
“My Friend”) which was fitted with a single-action mechan 
ism and which had a very thin round-shaped butt. The latter 
was pierced with a hole of sufficient size to admit the middle 
finger of the hand when the cylinder was grasped in the palm 
and so formed a brass knuckle which, if not quite so deadly 
as the four fitted on the “Apache” pistol, would certainly be 
useful enough in a free fight. 

The passing of the percussion-lock era in America saw 
the virtual extinction of the “pepper-box” pistol’s manu 
facture, and the “Bunsen” and the more orthodox “Rupertus” 
pistols appear to have been the only types produced in any 
quantity which employed the new metallic ammunition. 
Both were small pocket weapons of caliber .22. 

In England the system seems to have become completely 
extinct and the author has never been able to trace any 
breech-loading specimens manutactured in that country. 

It is interesting to note, however, that the middle of the 
1860's saw a revival of the fixed-barrels, rotating-hammer 
head system that was employed in the British “Rigby” and the 
American “Leonard” pistols. The American single-action, 
four-barreled, rim-hre “Sharps” and “Starr” pistols were 
manufactured in considerable quantities (especially the former 
make) and were widely distributed throughout the world. 
During the 1880's two English manufacturers—Lancaster, of 
London, and Braendlin, of Birmingham—produced the four 
barreled “Mitrailleuse” pistol which was used to a certain 
extent by British Army officers in the Sudan War. It was a 
big, heavy-caliber arm fitted with a self-cocking mechanism 
and with automatic ejection of the “breakdown” variety. As 
a rule, special cartridges loaded with heavy slugs, in place 
of the usual bullet, were used in it. These were found to 
possess greater man-stopping power at short ranges than the 
ordinary revolver bullet—a very useful feature in the hand 
to-hand fighting of the Sudan campaign. 

One of the last and certainly the most peculiar of the 
“pepper-box” pistols was the “Deadless” which made its ap- 
pearance in Germany some years before the World War. It 
was somewhat larger than the average “fist-revolver” and 
was fitted with four barrels of about caliber .41. Ordinary 
shot cartridges could be used in it, but it was really designed 
for use with a special type of nonlethal cartridge which was 
loaded, in place of a bullet or charge of shot, with a mixture of 
cayenne pepper, lycopodium powder, aluminum spores, etc. 
When discharged it emitted a terrific flash and a large quan 
tity of extremely unpleasant smoke, the object being to daze 
and temporarily asphyxiate the unfortunate person at whom 
the pistol was aimed. It is hardly necessary to add that its 
use was infrequent and its popularity was decidedly limited. 
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Military Motor Transport 


The Development and Coordination of Motor-Truck Fleets, I 
By Col. Brainerd Taylor* 


ARFARE, as waged by Genghis Khan in the early thir 

teenth century, was warfare of movement developed— 
with regard to speed and radius of military operations—to 
the highest degree possible with animal means of transport. 
Considering Genghis Khan’s theater of war with its zones of 
combat in Europe and in China, and the speed with which 
he maneuvered comparatively small forces to unfailing vic 
tory over many years, it is evident that he understood and 
counted upon the power of mobility rather than upon the 
power of other weapons and heavy masses of men and equip- 
ment. Ability to ride and care for animals, and skill in 
their military use in the field on the part of every soldier, 
from the highest general down to the latest recruit, were the 
most important individual military requisites of that day. 
Knowledge of animals, their selection, procurement, organ- 
ization, operation and maintenance in required numbers and 
power of mobility, was the most important staff and com 
mand requisite. Without the knowledge of how to plan, pro 
cure, Operate, maintain and replace the power of mobility, 
with superiority of such knowledge and action at all times 
over that of the enemy, all other military knowledge and 
action counted for little in the war planning of Genghis 
Khan. 

Following the history of warfare down through the cen 
turies since the time of Genghis Khan, the soldier who be 
lieves in the value of the power of mobility over mass and 
hre power, views with interest the four years of comparative 
immobility that characterized the World War on the west 
ern front, wherein military forces dug themselves deep into 
the bowels of the earth and blasted each other with terrific 
force into mutual exhaustion of national wealth in men and 
materials. With even greater interest, the student of mobil 
ity in military operations studies the mechanized means of 
mobility of modern times with a conviction that the crux of 
all war problems and the secret of success in modern wartare 
rests, as in the days of Genghis Khan, in the ability of every 
officer and soldier to drive and care for his now mechanical 
means of movement in the field, and that knowledge of 
mechanical means of movement in mass, its selection, pro 
curement, organization, operation and maintenance in re 
quired numbers and power of mobility, is the most impor 
tant requisite in staff and command administration. 

If the foregoing conclusion is logical, motorization, mech 
anization, and the mechanical thinking processes that are in 
volved, have become the principal factors in war planning 
with regard to military operations involving field strategy 
and tactics, and the reorganization and coérdination of all 
means of mechanized transportation have become the prin 
cipal factors in grand strategy. In national transportation sys 
tems and in those industries which construct and produce 
modern ways and means of movement, are to be found the 


most valuable factors in the solution of mobilization and war 


Commanding Officer, Holabird Quartermaster Depot, Baltimore, Md 


Colonel, Quartermaster Corps, | S. Army 
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problems. Prevention cf war, and early, cheaply bought vic 
tory, if war should come, are promised to that nation among 
the first-class powers of the world, which develops and main 
tains superiority in its national transportation systems, co 
ordinated for commerce and war. As a part of this great 
study, this article deals with the development and coérdina 
tion of motor-truck fleets. The views herein expressed are 
the opinions of the author and are not necessarily the views 


of the War Department. 


Past military motor transport experience relative to ve 
hicle equipment alone, presents a series of cycles, one tollow 
ing the other with a more or less overlapping of the various 
phases of the cycle. The phases in their natural chronological 
order are planning, production and procurement, operation, 
maintenance, and replacement. 

The outstanding mistakes of the past, relative to these 
phases, appear as follows: 

In planning equipment to be produced or procured, the 
planning agencies have failed to consider and codrdinate 
sufficiently all subsequent phases. The essential requirements 
of maintenance and the great monetary savings possible in 
replacement have been neglected in an effort to meet the 
requirements or desires of individual vehicle producers and 
of every operating agency. The resulting diversification of 
vehicle types, makes and models and the multiplication of 
types, makes and models of component units and parts, has 
been allowed to render practicable maintenance in a pro 
longed war, and the economical upkeep of the cycle as a 
whole at all times, impossible of accomplishment. The total 
cost of the past cycle appears to be exorbitant in comparison 
with the total cost of a scientifically planned cycle, in which 
the phases are codrdinated within themselves and with every 
other phase of the cycle. In looking back over the past, it 
appears that in planning replacement, which is the last phase 
of a cycle, great savings may be provided for the next suc 
ceeding cycle through the benefits of experience. In more 
concrete terms, vehicle types and models required for con 
templated operations may be produced with much greater 
satisfaction of operating requirements than ever before by 
planning the vehicle types and models that will be exclu 
sively procured. 

While thus planning vehicle types and models required in 
operations, the essential requirements of maintenance and 
replacement of vehicles can be provided for by planning the 
types and models of component units and parts to be used 
in the production of vehicles planned for procurement. “Red 
herrings” appear to have been drawn across the paths of recent 
planning agencies. These scarecrow phrases should be 
analyzed with greater care than in the past. Such phrases as 
“high initial costs”; “special military vehicles” versus “stand 
ard commercial vehicles”; “danger of stagnation due to 
standardization”; “upsetting the tooling set-up of the auto 
motive industry if special military vehicles are insisted upon”; 


“necessity for procuring commercial vehicle types and models 
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that are available upon the outbreak of war’”—these and many 
other catch phrases that suggest but do not express “sound 
principles” have bothered us all in solving the Army’s motor 
transport problem. In avoiding the mistakes, and consolidat- 
ing the lessons and benefits of past motor transport experi- 


ence, many problems in purchasing, operation, maintenance 


revolutionizes and develops military operations. The fact 
that the Army exists and works for the benefit and protection 
of commerce, not for itself, must not be ignored. In con 
sidering this military and commercial codperation, the rela- 
tion of motorized or mechanized highway transport to the 


Not one 


other systems—rail, water and air—is important. 
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Vehicles of 14% to 10 tons on standard chassis for all 


and costs will automatically disappear through greater co- 
operation and co6rdination on the part of planning agencies 
with respect to the entire cycle of motor transport, as viewed 
by hindsight on the one hand, and by such foresight on the 


other hand as may be devised. 


IMPORTANT monuments on the horizons of our past and 
future surveys appear in the following considerations which 
have been helpful in Quartermaster planning. 

Standardization of mechanical equipment and _ practices 
has been a pressing need in both commerce and war. In 
railway transport we have a precedent for principles to be 
applied to motor transport as well as the illustration of errors 
to avoid. The existence in the Civil War of at least six 
different gauges in railroad tracks in the theater of military 
operations, with no interchangeability between the rolling 
stock of one road and that of another, and the postwar adop- 
tion of a standard gauge is an outstanding example. The 
beneficial influence of standardization upon commerce and 
war alike, bringing greater codrdination of railway transport, 
needs no description here. 

The standardization of Ordnance equipment, with inter- 
changeability of component parts and ammunition in similar 
models, sets up a principle in mechanics paraphrased as “inter- 
changeability lock, stock, barrel and bolt.” The effect on fire 
power of simplicity of maintenance in the field, as developed 
by the Ordnance, points directly to the effect upon the field 
mobility of armies if the principle of standardization with 
interchangeability of component units and parts were applied 
to military motor vehicles. Here again commerce would 
share the benefits. 

The codrdination of all mechanical systems of transporta- 
tion, particularly rail, water, air and highway, is a definite 
trend since the greatest of all wars, when the need for co- 
ordination throughout the theater of war was felt by all 
The economic chaos in the greatest of all depres- 
Coérdination without stand- 


nations. 
sions points to the same need. 
ardization is impossible. 

In the standardization and coérdination of 
transportation systems, military experience and influence may 
be expected and may be found to be as valuable to commerce 
as it has been in the past in matters of engineering as applied 
to early rail, water, air and highway transport. In turn, the 
development of transportation in commerce in times of peace 


the nation’s 


arms and services. 

of the three last-named systems has the power to reach the 
points of origin and of destination, where all trafic begins 
and ends. Because of its unlimited flexibility on land, motor 
transport alone of all modern mechanized means of transpor- 
tation enjoys this ability. It therefore holds the undisputed 
power to collect and distribute the trafic of rail, water and 
air transport, operating from terminals located along these 
natural trunk lines. In this service motors have taken. over 
the work animal transport and of branch-line railways, 
many thousands of miles of which were necessarily con- 
structed and operated because of the low speed and short daily 
operating radius of animal transport, a restriction in an other- 
wise mechanized system that no longer exists. 

Nith the nation at war, the principal collection of military 
trafic will be performed by commercial motor transport 
agencies, in the zone of the interior, but the principal dis- 
tribution of military traffic will be by military motor transport 
agencies organized as parts of divisions, corps and armies, 
and of services of supply in the zone of combat. Problems of 


“continuity of transportation”, “coordination” and “stand 
ardization” cannct be solved in any one part of this intricate 
and far-flung national system. Principles of transportation 
apply equally to commercial and military agencies. The cycle 
of motor transport in both consists of the same phases; namely, 
planning, production and procurement, operation, mainten- 


ance and replacement. 


IN considering demands for motor vehicles which originate 
in the arms and services, the Quartermaster Corps has been 
conscious of the force of the law of supply and demand. In 
time of peace, military demands bear small weight with in- 
dustry as compared with commercial demands. With the 
outbreak of. war, the situation is suddenly and definitely 
If military and commercial demands for motor ve 


every 


reversed. 
hicle equipment appear to be materially divergent, 
effort must be exerted in time of peace to codrdinate them 
so as to avoid serious shock when war suddenly breaks upon 
the nation. Without codrdination of the two demands and 
without the preparation of 
automotive supply) to meet the change, inestimable injury 
may result to public interests since they are bound up in both 


industry (the single source of 


the economics of industry and in the power of military forces. 
Military 
the two succeeding paragraphs. War-time motor-truck activi- 


demands and industrial resources are outlined 
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ties that must be provided for in War Department plans and 
policies may be classified and outlined as the supply activities 
and the strategical and tactical movements of military forces 
by road and highway, and across country where there are 
no roads. 

The military forces of the United States must be supplied, 
as fast as they can be mobilized and trained, with the feld 
transport which they will require to initiate and maintain 
their operations. The Army’s motor transport must be 
capable of performing the military transport missions of 
modern warfare, and it must be possible of maintenance by 
the Army itself in theaters of operation far removed from 
the home resources of our automotive industry. Moreover, 
the character of motor truck activities in the various zones 
of the theater of war must be considered. 

In the zone of the interior—that part of our homeland not 
part of the theater of military operations—military forces 
will be mobilized, equipped and trained. The motor equip 
ment immediately required by the various military organiza 
tions thus brought into being will obviously have to be pro 
vided from whatever types and models are immediately avail 
able. Territorial activities of the military services in the zone 
of the interior may take advantage of existing commercial 
types and models; reference here is made to post, camp and 
station transportation, and to the plant equipment of military 
depots and commercial establishments engaged in war-time 
operations for the War Department. Although faced with 
all the problems of motor-truck fleet procurement, operation, 
maintenance, and costs, to which the principles of planning 
outlined herein are applicable—as they are to any large com 
mercial fleet management—the situation confronting terri 
torial organizations of the Army is more like that of com 
mercial fleets than the military fleets that operate in and for 
the mobile units of the Army. 

In this connection, available commercial fleets and vehicles 
of the larger motor-truck and bus companies engaged in com 
mon carrier, contract carrier and private transportation should 
be counted upon as resources for quick procurement and for 
hire in supply and strategical operations. Government owner- 


In the theater of operations the need for planned, stand 
ardized military motor transport will, from the very begin 
ning of modern military operations, be one of the most urgent. 
If vehicles unsuitable for military service are taken into this 
theater they should be replaced by required standardized 
types and models as soon as possible. 

In the combat zone, and to a greater extent than ever before 
in the zone of communications, the field transport of all arms 
and services will require cross-country ability. Even it a 
highly developed net of modern highways is found to exist 
in the zone of combat, hostile modern air and mechanized 
forces will deem roads congested with transport that cannot 
operate off the highway too inviting to neglect. The destruc 
tion of hard-surfaced roads having high strategical value, 
regardless of the trafic that may be on them, will be as im 
portant as the destruction of railways in past wars. Night 
operations leading to the close packing of roadways with 
troop movements by truck, or with the essential supplies 
moving up to points of distribution, will result in the de 
velopment of massive targets, too valuable and inviting to be 
overlooked by any hostile force capable of lighting up a wide 
area with flares or other means of illumination. Field motor 
transport that is capable of leaving the hard-surfaced road 
ways and progressing Over poor roads or across country 
much as heavy columns of troops develop in the approach 
march and deploy for combat, thus dissipating the inviting 
target of massed convoys—will prove to be not only valuable 
but probably essential in supply and strategical movements. 
For all tactical operations, cross-country motor transport will 


be absolutely essential. 


EVEN if the rear area of the zone of communications is 
rendered comparatively safe from attack by the superiority 
of our combat forces, the hour will come, not once but several 
times in prolonged military operations, when motor transport 
will have to be withdrawn from combat organizations and 
from zone of combat transport, not by vehicles but by entire 
fleets, for general overhaul and repair. At such times milli 


tary organizations in the zone of communications will be 





CoMBINATION Moror- or 


For carrying cargo, 


ship and responsibility for maintaining such vehicles should, 
however, be avoided. Troop movements by commercial trucks 
or buses operated by public and contract carriers will un 
doubtedly be an important war-time activity. Much of this 
comes under trafic management, a function exercised for the 
War Department in the office of the Quartermaster General. 


ammunition, 


ANIMAL-DRAWN TRAILER 


etc., individually or in trains 


called upon to surrender a large part of their serviceable ve 
hicles to replace those worn out in the more destructive service 


with the enemy. For purposes of reserve 


of close contact 
field transport then, motor transportation suitable for combat 
zone operations should be included in the military motor 


transport of the zone of communications, and all military 
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motor transport in this zone, according to Quartermaster 
planning, should be codrdinated in standardization planning 
with the motor transport of the combat zone. For purposes 
of simplifying automotive supply and repair throughout the 
theater of war, such coérdination is obviously necessary. 

In planning for the continuance of national life, commerce 
and war (in the sense of national defense) are of equal value. 
One cannot exist without the other, so far as world civiliza- 
tion has thus far developed. Therefore, in planning the 
procurement of military motor transport to be used and 


maintained in the theater of operations, the resources of the 





Prime Mover, 6-WHEEL, 6-WHEEL Drive 


High-speed transport for divisional and antiaircraft weapons. 


automotive industry should be developed to the utmost degree 
consistent with commercial requirements which the industry 
must provide for in both peace and war. In this connection, 
such influence as may be exerted in the direction of prewar 
coordination of peacetime commercial truck transport pro 
duction and use with war-time requirements will contribute 
to the public welfare. The Army is not an isolated section 
of national life. It is a vital part thereof and closely allied 
with commerce. As one of the very largest peace-time fleet 
owners and operators, and by far the largest in war time, the 
War Department is in a position to develop national defense 
interests in coordinated transportation as well as general 
economies in public costs of transportation by the develop- 
ment of military motor transport as an example of the co 
ordinating factor. 

This development is to be based upon the fact previously 
mentioned that motor transport is the only form of mechanized 
transport that can reach the points of origin and destination 
upon which all other forms of mechanized transport rely 
for their trafic. Recognition of motor transport as the prin- 
cipal collecting and distributing agency in a national system 
of coérdinated transportation is essential. The further fact 
that public interests demand the lowest costs in the operation 
and maintenance of transport in both peace and war is also 
to be considered. At this point it is well to repeat the state 
ment that military field motor transport is the nation’s latest 
agency for rapid and voluminous distribution of its military 
force and power against the enemy. Commercial motor trans- 
port, similar to military cross-country types and models, 
standardized in codrdination with good road types and 
models, if reduced in cost of production and use, will con 
tribute to the opening up of new territories of production 
and consumption in commerce, as well as to better service in 
road building, snow clearing, agriculture, forestry and min- 
ing, and other activities throughout the entire range of 


human enterprise now using less competent ty pes of transport. 





THE automotive industry of the United States has facilities 
and capacities for the manufacture and production of mili- 
tary as well as commercial vehicles of all required types and 
models far beyond all other nations combined. For planning 
purposes the automotive industry may be classified in five 
categories in which the various producing and manufactur- 
ing companies are currently operating. These five categories, 
considered in the reverse order of operations—from the com- 
pletely assembled vehicle back to raw materials—are as fol- 
1. Vehicle production. 2. Major component units 
3. Minor, subunit, parts and accessory manu- 


lows: 
manufacture. 
facture. 4. Semifinished-product manufacture and fabrication. 
5- Raw-material production. 

VEHICLE Propuction.—This is a vehicle-assembling process 
only, and almost a pure labor function. The process ranges 
from the building of a single vehicle by hand to the highly 
organized assembly plants of the industry, where vehicles in 
quantity production roll off the assembly line at the rate of 
one or more every minute. In this process there is no manu- 
facturing machinery involved. In the smaller plants, hand 
tools only are used. In the more highly developed plants, 
power tools, traveling tracks, overhead trolleys, and many 
other mechanical and labor-saving devices are to be found. 
They are all, with minor exceptions, applicable to the as 
sembling of a wide variety of vehicle types and models. 

The process of assembling vehicles is so flexible that the 
purchaser may specify his own required types and niodels, 
utilizing component units and parts of his own choosing. 
If the purchaser's specifications are limited to units and parts 
currently handled by the vehicle assembler, the price of his 
vehicle will naturally be lower, but if the purchaser’s re 
quirements justify higher prices that may arise from the use 
of component units and parts not currently handled by the 
vehicle assembler, the flexibility that characterizes the vehicle- 
assembling process may be taken advantage of by the fleet 
purchaser. Herein lies the opportunity for coérdinating the 
peculiar operating and maintenance requirements of any 
motor truck fleet, commercial or military. By comprehensive 
planning, great economy in the cost of motor transport over 
a period of years may be effected, in which materially higher 
initial costs are more than offset by a greatly developed power 
ot mobility and by lower operating, maintenance, and replace- 
ment costs in the cycles of motor-transport experience. 

Mayor-Unir Propuction.—In this category lies the key to 
success in modern commerce and warfare. At no time should 
reliance for motor transport be allowed to rest wholly on the 
first category of the automotive industry. The second category 
is a combination of manufacturing and assembling processes. 
The problem is essentially one of manufacturing, invoiving 
special operators rather than general automotive mechanics’ 
labor. Major units, such as engines, axles, transmissions, and 
many less complicated assemblies, are produced in various 
models and in varying volume as required by commercial de 
mand for different types and sizes of vehicles. For the pro 
duction of such component units the most expensive manu 
facturing machinery of the industry is involved. Heavy in 
vestment in the required tools, jigs, dies, patterns, and other 
fixtures commits the unit manufacturer to a limited line of 
engines, axles, transmissions, or whatever units he manu- 
factures, thus producing a degree of inflexibility that is meas 
ured by the ratio of his capital investment therein to his total 
net assets and credit. 

With respect to this category, the Government must plan 








SEPTEMBER-OcTOBER, 1936 


ARMY ORDNANCE 99 





warily in specifying component major units to be incor 
porated into its vehicles. So far as available commercial ve 
hicle models are concerned, there are absolute limits as to 


Any 


requirement for a given commercial vehicle model, beyond 


the number that cau be obtained in any one model. 


the capacity of the existing unit-manufacturing machinery, 
must be met by the slow and expensive process of creating 
more machines for the increased manufacture of all the units 
involved in that particular vehicle model. This cumbersome 
method was used in the World War in producing several 
commercial vehicle models, adopted by the War Department 
as standard, and required in numbers far beyond existing 
commercial manufacturing capacity. The unit-manufacturing 
capacity of the industry is definitely limited so far as any one 
commercial vehicle model is concerned, thus forcing the Gov 
ernment to procure in war several models similar in vehicle 
type and size, but utterly dissimilar in component units and 
parts. To avoid this situation, which prohibits adequate re 
pair operations, it is possible to design a composite model 
that can perform the work of several models and that rep- 
resents the utilization of commercially manufactured units 
that are in greatest current volume of production, or specially 
required units the commercial manufacture of which can be 
readily expanded. As heretofore indicated, such a composite 
model may be assembled in any plant of the first category, 
although more easily and cheaply assembled in some plants 
than in others, according to the practice and assembly-plant 
set-up of competing companies. 

The unit assembly process, like the vehicle assembly process, 
ranges from a simple hand-tool affair to the highly developed 
assembly line of the largest unit producers, where traveling 
belts, overhead trolleys, and other high-speed, volume 
producing, and wage-saving devices are used to assemble sev 
eral hundred, or even several thousand, units per day. In 
such plants, these unit assembly lines may be flanked by the 
manufacturing machinery, so that the assembling and manu- 
facturing processes are combined in one more or less inflexible 
establishment. Furthermore, unit manufacture and assembly 
may be under the same roof as the vehicle assembly line, 
thus rendering an otherwise very flexible assembling process 
more or less inflexible. It is, however, practicable to draw a 
sharp line between vehicle production and component-unit 
manufacture, and to direct selected units of the later into the 
production of any vehicle model required, introducing, if 
necessary, component units from outside sources, with due 
consideration to price differentials and the suitability of the 
vehicle assembling plant for the production of light, medium, 


and heavy vehicles. 


Manor AND SUBUNITS, PARTs AND Accessory PRODUCTION. 

This is chiefly a manufacturing process with such assembling 
as it requires to produce a minor, or subunit. Here again the 
process may be under the same roof and a part of the major 
unit production process. It is subject, however, to a definite 
separation and to frequent changes affecting inside and out 
side sources, thus introducing a flexibility into the process of 
assembling major units. This category includes the manu 
facture of nuts, bolts, screws, washers, and the most minute 
parts of automotive equipment. Furthermore, the capital in 
vestment represented in this category 1s not so great compared 
to the capital investment involved in the production of major 
units. It is, therefore, practicable for the Government or for 


a prospective commercial purchaser of vehicles or major units 


to stipulate the minor and subunits, parts and accessories it is 
desired to have used in vehicles or fleets for the production 
of which he enters into contract. 

SEMIFINISHED Propucts.—In this category, canvas, rubber 
and leather goods, castings, sheets and forgings, paints and 
alloys, and many other fabrics and semifinished goods peculiar 
to the automotive industry and common to many industries 
are produced. Where there is heavy capital investment in 
manufacturing machinery pertaining to this category, the use 
of the products is usually widespread in many industries other 
than automotive. The problem of planning the conversion of 
automotive industrial resources into the production of mili 
tary motor transport includes consideration of general muni 
tions requirements and the war-time automotive require 
ments of the civilian population. The necessity for utilizing 
part of the machinery and part of the products of the fourth 
category for other defense and for civilian needs will permit 
of an equitable division of the fourth category to meet the 
military automotive requirements of Quartermaster planning 
and all other requirements without any serious retooling. 

Raw-MaTERIAL PropucTion.—We now turn to the mines, 
fields and forests where required metal, mineral, agricultural, 
and other natural commodities are produced. The problem 
of allocating these basic materials to provide for the various 
commercial and military requirements of war-time activities 
and consumption is involved. No change in the problem of 
allocating raw materials in war time is introduced by Quarter 
master planning, as outlined in this article, other than in 
directing the flow of materials to be used in production of 
motor vehicles for the Army through the plants of fourth, 
third and second categories, so as to produce military types 
and models of vehicles specified by the Government rather 
than commercial models that are not planned to meet military 
requirements. Fundamentally, the Government must direct 
and guarantee the volume and rate of flow of materials from 
this fifth category through all the other categories to produce 
vehicles that represent strictly commercial vehicle models, if 
it awards large contracts for such vehicles; otherwise the 
vehicle producers cannot meet their contracts on time or in 
required numbers. The Government might just as well direct 
this flow through existing plants of the several categories in 
order to produce the vehicle types and models it requires and 
therefore specifies, utilizing existing manufacturing tacilities 
that harmonize with its war-time motor transport plans. 

In the study and analysis of the various commercial or 
ganizations that go to make up the automotive industry, 
classification and use of the vast number of companies in 
cluded in the industry appears to be difficult because some 
are found to be operating in two or more of the five categories 
outlined above, while others specialize and operate only in 
one. In mobilizing the automotive industry of the United 
States, the great flexibility and capacity of the industry as 
a whole—if handled with the categorical conception of the 
processes involved, as indicated above—provides the nation, 
through Government or War Department direction, a means 
of developing a war-time mobility in the field that no other 
nation, or group of nations, can even approximate, so long as 
the automotive industry of the United States holds its present 
position of leadership. This position of leadership, and pos 
sibly the future existence of our automotive industry, de 
pends, however, upon coérdination of national transportation 
systems, which cannot be accomplished without further auto 


motive standardization. (To be concluded in the next issue.) 
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Machining Aluminum 
The Metal and Its Alloys in Ordnance Production 


By T. R. Taber* 


LUMINUM and its alloys are being used increasingly 

in ordnance manufacture, and with increased use the 
economical machining of aluminum parts has presented a 
growing problem. A good deal of peace-time production is 
in such lot sizes that it rarely pays to introduce machinery 
and methods for the most economical production of a partic- 
ular part, but the plant making even small lots of aluminum 
parts cannot reasonably disregard recent advances in the in- 
dustry, nor fail to adopt the basic principles of correct ma 
chining. 

The following paragraphs are based on current trade lit- 
erature, supplemented by considerable practical experimenta- 
tion in active Ordnance establishments. The ideas here ex- 
pressed have, in general, passed through and beyond the revo- 
lutionary stage, and can be utilized by any shop to an extent 
depending upon the amount of aluminum work in hand. 

All departures from general machine-shop practice in the 
case of operations on aluminum, are in the direction of wood- 
working technique. As in woodworking, very high speeds 
are possible, and in most cases indicated. Cutting tools, as in 
woodworking, should be ground with extreme top rake, giv 
ing a shaving action. The disastrous effect of chips allowed 
to remain in woodworking cutters is paralleled and even sur 
passed by the action of aluminum chips on the parent metal. 

The prompt removal of chips from the vicinity of the cut- 
ting edges of aluminum-working tools is of the utmost im- 
portance, and should be accomplished by thin, smooth, keen 
edges producing a noncurling, nonadhesive cutting, con- 
ducted away from the work, preferably by force. Rough 
work from a properly ground tool can invariably be attrib- 
uted either to an adhesion at the cutting edge or to chips 
lodged between cutter and work. 

In general, cutting speeds with the best cutters need not 
be reduced for the harder alloys of aluminum, due to greater 
ease of removing a uniform, bright-backed chip from this 
material. Alloys showing high elongations, however, may be 
expected to require considerable attention. It is generally 
true that the higher speeds and lighter feeds give the lowest 
tool pressures and coolest work, though tool-life considera- 
tions may cause departure from this rule for roughing cuts 
only. (On long roughing runs, it may be advisable to save 
a proportion of passes through the hard surface skin of cast- 
ings by lowering the speed and increasing the feed, but on 
finish cuts a higher speed at reduced feed gives best results 
in every case.) Modern tools for aluminum will stand cut- 
ting speeds up to 1500 feet per minute for all operations 
within the limitations of the machine, except drilling and 
thread cutting. 

Roughing operations, when the shape of the casting per- 
mits, should be confined to a single cut, but the finish cut, 
for best results, should be kept very thin (.003-inch to .005- 


be kept 


inch). Finishing feeds should, except in planing, 
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down to .002-inch to .oog-inch per pass of each cutting edge, 
but with the cutting speeds possible, considerable teeds per 
minute will result. 

A liberal flow of coolant assists in all aluminum operations. 
The principal hindrance in short-run work is inability to 
direct and confine the stream, due to cutting speed. The 
coolant should be flowed on whenever feasible, however. 
The coolant to use must be determined by considerations of 
effectiveness in cooling the work and keeping cutting edges 
clear of adhesions and cuttings, preservation of the machine, 
and future operations on the work. Light petroleum prod 
ucts, such as kerosene and fuel oil, give good results, but may 
damage the machine. Proprietary cutting oils diluted with 
water or parafhn diluent are satistactory if used in low con- 
centrations such as will not either rust machinery or gum 
moving parts. The use of parafhn-diluted oils is not gen 
erally recommended for aluminum, but is very convenient for 
short-run work, especially if the coolant must be brushed on. 
Coolants with high lubricating properties are detrimental to 
finish, and high covering qualities are essential in the coolant 
chosen. 

Hard-tipped tools give high performance in tool life and 
hnish obtained, if ground in forms approximating those rec- 
ommended tor high-speed steel. So-called “general-purpose” 
hard-tipped tools have only the advantage of a lasting keen 
edge and none of the added advantage obtainable by using 
extreme rake. Due to the very low tool pressures in correct 
machining of aluminum, however, the usual heavy support 
for hard tips is not a primary requirement, and all manufac- 
turing establishments can profitably provide special tools for 
aluminum to at least some extent. Proper brazing, grinding, 
and lapping technique must be stressed in view of the tool 
forms advocated, but this is not an unusual requirement, as 
only the best practice in these particulars will pay in any use 
of hard-tipped tools. Ready-made tools of the type recom 
mended are not catalogued at present, but tips molded for 
application at various degrees of rake are obtainable in tungs 
ten and tantalum carbides and in Stellite J-metal, or the com 
plete tools may be ordered as specials. 

All aluminum tools will cut better if the entering edge is 
beveled back from the direction of cut, and best if the bevel 
extends out of the cut. The effectiveness of the bevel, as com 
pared to a radius, lies in avoidance of a double bend in the 
chip combined with wide distribution of cutting effort. The 
angle of the bevel may be adjusted to vary tool pressure. The 
“top” surface of the tool should clear the work except at the 
leading edge, although a narrow land in contact with the 


work is desirable for fine finish. 


GENERAL technique may be followed in milling opera- 
tions, but difficulty is at times experienced in two particulars. 
With small cutters, especially in older machines, it may be 
difficult or impossible to obtain the proper cutting speed, and 


if the proper speed is available, there is still difficulty in di 
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recting and confining a copious How of coolant. The latter 
difhculty is of course correctable by installing shields about 
the work, but if the run is short, brush application is required. 
In either case at least a makeshift shield is indicated, due to 
the shower of chips thrown from a heart-warming job. 

As pointed out above, none but comparatively modern 
milling machines are ideal for aluminum if small cutters are 
used, and even the most modern standard general-purpose 
machines do not have ade- 
quate spindle speeds for cut- 


ters under two inches in 
diameter. The high-speed 


accessory attachments avail- 
able at present give speeds up 
to 5000 r.p.m. (higher if or 
dered special ), and these at 
tachments should be used tor 
all very small cutters, but are 
not recommended in_ their 
present form for cutters over 
about %4-inch in diameter. 


Full 


taken of the inability of most 


cognizanc e must be 


manufacturers of ordnance 
to furnish a great deal of ma 
chinery for the sole purpose 
of performing aluminum op 
erations, so that cutters be 
tween three-quarters of an 
inch and two inches are ordi 
narily the most difficult to 
speed properly. This gap 
can of course be closed by 
specially built machinery, an 
example of which is shown 
in the center of this page. 

This machine, a combination vertical miller and profiler 
by Pratt and Whitney, is basically capable, using the stand 
ard head, of milling all materials and performing the usual 
profiling operations. For the smaller cutters in aluminum, 
however, a separately powered head is provided, with speeds 
from 1000 to 6900 r.p.m. The second head can be operated 
in parallel with the main head vertically and transversely, or 
it can be operated separately over the entire range of the ma 
chine, permitting an unusual range of profiling operations, 
as well as being ideally adapted to aluminum spot-facing and 
surtacing. It should be noted that all feeds are by turnstile 
through multiple-lead screws. Moving parts have adequate 
inertia but movements are facilitated by unique antifriction 
devices, adjustable to table loading. 

Other milling machines, of the Universal type. with built 
in auxiliary spindles are beginning to appear, and if ade 
quately speeded and powered, will materially help to close 
the present gap in equipment. 

Ease of manipulation is desirable, and special machinery 
can be built to include this feature, using hand feeds. Stand 
ard general-purpose machines, however, if possessing the de 
sired range, are heavier than necessary for aluminum or other 
light operations. This need not bar the standard machine if 
the speeds and feeds are adequate and full advantage is taken 
of the power rapid traverses and handy controls now being 


provided on so much of the equipment of latest design. 





CoMBINATION VERTICAL 


The subject of cutters is an important one, but cannot be 
given full justice here. If standard cutters are used, the gen 
eral requirements for aluminum should be followed as closely 
as possible. This is accomplished by choosing from available 
cutters those having: 1. Fewest teeth, giving large chip 
clearance; 2. Undercut teeth and (end mills) spiral cut in 
direction of rotation giving maximum rake; 3. Hard tps, 
if other requirements are filled. The only good advice con 

cerning old cutters is that 
they be scrapped, recut if 
possible (probably with halt 
the original number of 
teeth), or used on something 
else. 


Honing improves all 


cutters. Some of the _ best 
aluminum practice occurs in 
facing and surfacing, using 


2 inches, 
that 


end mills up to 1 


and face mills above 


diameter. Standard inserted 
used, should 


listed 


tooth mills, if 
embody the features 
above, and will usually func 
best with other 


tion every 


tooth removed or backed off. 


INSERTED teeth can be 
given increased rake in both 
directions by special lip grind 
ing. But the best face mill is 
a special one which can be 
made in the shop. This cut 
ter is a cylindrical block with 


a few bits inserted at an an 


MILLER AND PROFILER 


gle to both the diameter and 


the axis, and protruding 
nearly to the chattering point. This cutter may remind the 
user of a tarantula about to spring, but removes aluminum 
with amazing ease and expedition. The bits may be set with 
edges at twenty or more degrees with the diameter, and the 
angle with the axis is limited with various sizes by the hole 
spacing. Up to 4-inch diameter, three or four teeth are sufh 
cient, and for diameters from four to twelve inches, onc 
tooth per inch of diameter is sufficient. 

All end mills and face mills should be ground with two to 
three degrees relief trom the center nearly to the outer edge 
of the tooth. A narrow flat land should contact the work, 
and the entering edge will function best if beveled and fur 
nished with a slight stoned lead to the land mentioned pre 
viously. The bevel is quite important, and should prefer 
ably extend out of the deepest usual cut, but the necessity of 
milling to sharp corners on some jobs may limit the applica 
tion of this principle. 

Plain mills for slabbing should be used only where an end 
mill or face mill will not do; for example, when a cut ends in 
a radius. However, if used, the steepest spiral cut available 
will give best results, in conjunction with large chip clear 
ance and undercut teeth. Chip-breaker cuts are desirable on 
wide mills for the reduction of chatter, and interlocking 
mills with alternately reversing spirals accomplish the same 
purpose. 

Side mills or slotting cutters in the narrower widths should 
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have staggered teeth for best results. These are happily avail- 
able standards, as are interlocking cutters giving the desired 
rake on both sides of the cut. Half-side mills should of course 
be chosen with spiral cut in direction of rotation. 

Although the maximum cutting speed is difficult of 
attainment with standard boring machinery, it can be ap- 
proximated by making full use of other equipment for the 
smaller holes. Where large range is needed, a boring mill 
must be employed. Spindle speeds have recently been in- 
creased for these machines, and auxiliary high-speed spin- 
dles are beginning to appear. These, however, are limited 
in depth range. The smaller boring jobs can be done in the 
milling machine, drill press, lathe, or bench lathe, depending 
upon size of work, size and depth of hole, and accuracy. 

Cored holes may be roughed with a multiple-blade head 
similar to the special face mill described previously. Single- 
point tools will perform very nicely if set in accordance with 
general aluminum practice, but opposed blades will do bet- 
ter, especially if the boring bar has no outboard support. In 
any case, boring bars of alloy steel are a paying investment, 
as they offer maximum rigidity in diameters providing ade- 
quate chip clearance. If standard flat blades are used, their 
performance is immensely improved by special grinding with 
rake toward the entering edge and with a deep smoothly 
curved lip, not forgetting the bevel if possible. A slight back 
clearance from a narrow full-diameter land at the entering 
edge helps to keep the hole clean. 


PRESENT general equipment for turning is more than 
adequate for aluminum work in every way except as to speed. 
The bench lathe alone offers an approximation of the proper 
speeds for small work, and though this machine should not 
be despised as a production tool, it is rarely satisfactory for 
any but the lightest work. Automatic screw machines, of 
course, are capable of high spindle speeds, but tooling costs 
exceed operating savings on short runs. 

In turning operations, full use may be made, however, of 
the high rake angles advocated. Tools with fifty degrees or 
more of rake in the direction of cut give excellent results if 
properly prepared. Tool bits held at a sharp angle with the 
holder lend themselves best to this type of grinding. 

The basic principles laid down for other operations should 
be followed for turning, especially as regards avoidance of a 
pronounced curve on the cutting edge. A straight or nearly 
straight edge at about forty-five degrees with the direction 
of cut gives least trouble from adhering metal. A flat end 
surface tangent to the work at the side-rake angle improves 
the surface. This is especially true for the finishing cut, 
provided the cut is sufficiently thin so that only the center 
portion of the end surface, contacting the cylindrical surface 
of the work, enters the cut. 

The extreme forward rake is obtained in two ways: either 
by actually grinding the tool to the desired rake and using 
at center height, or by grinding to a lesser angle and using 
above center. As should be expected, the latter procedure 
should be used only for light uniform cuts to avoid gouging. 
Chatter can be controlled by adjustment of depth of cut and 
or width of tool-nose in contact with the work. 

In order to support the tool edge as well as possible, and 
at the same time use high rake angles, it is advisable to keep 
the clearance at a minimum. Three or four degrees are suf- 
ficient, if adequate speed is available and correspondingly low 


feeds per revolution are employed during the operation. 

Although much work is being removed from planers, 
shaper-planers, and shapers to milling machines, there are 
still many operations performed in planing machinery. Even 
the fastest mechanical and hydraulic machines of this type 
afford maximum cutting speeds far below those desired from 
a cutting viewpoint, but the ideal tool form can often be 
used, with high rake, minimum clearance, and straight or 
nearly straight entering edge held at an obtuse angle with the 
surface of the work. A long straight chip flowing smoothly 
from the tool is the result sought for. Scores on the back ot 
the chip indicate inadequate honing of the tool and the early 
appearance of roughness in the work, due to metal clinging 
to the cutting edge. 

Finishing tools for surfaces with clearance all around may 
be shaped similarly to the square-nosed tool for finishing cast 
iron but ground with high rake and set with 45-degree skew. 
The bottom should be slightly rounded and should not cut 
across the entire width of the tool. Feed and depth of cut 
should be adjusted to prevent chatter, though the feed may 
be quite coarse (up to one-half of tool width) it the depth 
of cut is kept low. 

Drilling machinery for all-around use has been vastly im 
proved, but here again the advantages are all in favor of the 
small sensitive machines which are commonly obtainable with 
spindle speeds up to 10,000 r.p.m. and better. 

If the holes are deep, the speed need not be reduced greatly, 
but a fine feed is essential, with frequent complete with- 
drawals for flushing. Returning to the hole, the drill must not 
“bump” the bottom, as this bump raises a thick chip which 
may cause great trouble. In fact, most deep-hole drilling 
troubles occur in this way, and automatic machines for this 
purpose employ electrical or hydraulic means to stop the 
return rapid traverse just before the drill bottoms, so that 
the drill re-enters the cut only at the feed angle. Hand deep 
drilling processes should approximate the same procedure. 


As previously indicated, the foregoing is not intended asa 
text for high production of aluminum parts for which ideal 
machinery can be individually designed, but is intended to 
outline the application of certain basic principles to the vari 
ous operations performed on the general-purpose machinery 
with which establishments for the manufacture of ordnance 
are largely equipped. The extent to which these principles 
can be, and are, applied by large manufacturers of aluminum 
parts barely has been indicated. 

Neither is it intended to put forth any reactionary doctrine. 
Much of the material for this article was derived from the 
writer's observation of processes in important American manu 
factories of ordnance matériel, to whose courteous staffs ac 
knowledgment is hereby rendered. The remainder, for which 
the writer assumes responsibility, but for which any possible 
credit is due his immediate superiors who made the research 
possible, is submitted only for what it may be worth for the 
improvement of ordnance processes. 

Inquisitiveness is progress, though the road be rough. The 
writer feels that the field is sufficiently new so that some shop 
men will doubt the principles stated herein, or their applica 
tion to their own problems. Many have doubtless been up- 
braided, in apprentice days, for doing some of the things here 
advocated. If, therefore, no more than a doubt has been 
planted, this effort by the author will have been justified. 

‘ 
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Maj. GEN. WILLIAM H. TSCHAPPAT, Chief oi 
Ordnance, writing in a recent issue of the Army and Nav) 
Journal, presented an informative analysis entitled “Spend 

ing the Ordnance Dollar”. The subject 
SPENDING THE is one on which there is a great deal of 
OrpNANCE Dottar misunderstanding. General Tschappat’s 
discussion scotches—or should scotch— 
very beautifully the belief that public funds appropriated for 
military armament go into the hands of “greedy munitions 
makers”. 

For years it has been understood that approximately eighty 
five cents of every dollar appropriated by the United States 
for the manufacture of military and naval equipment is 
spent for labor. We have never seen a break-down quite as 
succinct as the Chief of Ordnance gives of this eighty-five 
per cent, and for the information of our readers and with 
acknowledgment to the Journal we publish the following 
from General Tschappat’s discussion: 

“The carrying out of this work (ordnance manufacture ) 
is primarily in the hands of the manufacturing arsenals, 
which spend some nine million dollars per year for steel, 
brass and other metals; for machine tools and small tools; 
for instruments of all sorts; for paints, varnishes and lubri 
cants; for electric power and for fuel; for chemicals, rubber, 
textiles and lumber; for motor vehicles and their compo 
nents. Not only is the labor part of the Ordnance dollar 
given wide geographical distribution, but the material part 
of the Ordnance dollar is spent in many industries over most 
of the country. Since there are many small purchases and 
since all purchasing is by free competitive bidding against 
specifications, the material part of the Ordnance dollar flows 
quickly and widely into industry. 

“Rather than continue these generalizations, a study of a 
particular weapon may be of more interest, say a typical 
fighting tank. The money spent for such a tank is divided 
approximately as follows: For armor plate, 20 per cent; pro 


cured from civil steel plants. For engines, 12% per cent; 


procured from civil engine manufacturers. For transmission 
and final-drive units, 5 per cent; procured from civil ma 
chine shops. For accessories, 2'¥2 per cent; procured from 
civil manufacturers. For guns, 10 per cent; procured from 
civil manufacturers. For raw materials and small parts, 25 
per cent; procured from civil sources. For arsenal labor and 
overhead, 25 per cent, (wages spent in the community 1n 
which arsenal is located ). 

“Since most of the money paid the civil purveyors goes 
tor labor, a tank can be seen to furnish much employment. 
It is estimated that a $25,000 tank furnishes the equivalent 
of work for ten men for a year, of which only about two 
men are arsenal civil employees and eight are in private em 
ployment. 

“The major components of a tank involve direct purchases 
from not less than twenty-five manufacturers; in one case 
these manufacturers were located trom Connecticut to Wis 
consin; from Michigan to the District of Columbia. The 
raw materials for these factories came, of course, from much 
wider sources, 

“As it is for a tank, so it is, more or less, for any other item 
of ordnance: most of the money paid for it goes for civil 
labor and a large part of the money is spent in purchases from 
American manufacturers and business men. The Ordnance 
Department, military in name and control, is actually a 
large and important industry operated seventy-five per cent 
by civilians of many hundred occupations, who are located 
wherever the American flag flies. Finally, this ordnance 
“industry” manufactures weapons in its Government-owned 
factories only where economical or otherwise in the interest 
of the United States; beyond this it is a good customer to 
hundreds of firms ranging from the heaviest to the lightest 
industry. Thus, while preparing the Army tor future war, 
the money appropriated by Congress for Ordnance furnishes 


present employment to labor and present orders to business.” 


3 


| HE Army Industrial College—that citadel of industrial 


mobilization research—has achieved many notable successes 


since its establishment in February, 1924. Its administration, 
faculty, curriculum, and the 
AND performance of its graduates 


WHERI 


INDUSTRIAI 


MILITARY 
ProsLeMs Meet all have been instrumental in 
bringing this unique institu 
tion to its present importance. Many notable speakers have 
addressed the College. These discourses are a veritable ency 
clopedia of industrial-preparedness doctrine. The latest text 
in this historic collection is the address of Gen. Malin Craig, 
Chief of Staff of the Army, who spoke to the fifty-two grad 
uates—ofhicers of the Army, Navy and Marine Corps—at the 
exercises held at the close of the 1935-1936 course. 

The following excerpts from General Craig's address can 
be taken to heart by every proponent of industrial prepared 
ness: 
different (from the World 


“A future very 


War). Rapid movement may replace relative inaction. The 


war may be 
combat zone may be vastly enlarged. Certainly the trend in 
modern weapons and means of transportation indicates that 
an increase in mobility and fire power may be expected. This 
means that we may anticipate the necessity for procuring a 


somewhat different type and quantity of supplies and of 
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issuing them to flying columns of troops from mobile bases. 
The rapid advance in aérial warfare, with much greater speed 
and range of aircraft, means that we must be prepared for 
aérial raids on supply establishments far behind the lines. All 
this complicates tremendously the already difficult problems 
of the staff officers charged with supplying the troops. The 
strategy pursued will have a profound influence on the sup 
ply situation. 

a different situation in the 


“Because we will likely have 


future than in the past is not a reason for ignoring the past. 
Our experience in tormer wars should be studied and intelli 
gently applied. A sufficient time has now elapsed to enable 
us to view the stirring events of the World War with the 
proper perspective. Much that happened then has passed 
from the realm of acrimonious debate to that of historical re 
search. We are able to review calmly the causes of the errors, 
the delays and the difficulties of that period as well as the 
reasons for the ultimate success that attended the great Amer 
ican effort in the World War. In doing so we have no pur- 
pose save that of profiting by that experience with a view to 
overcoming obstacles that may be encountered in a future 
struggle if war should unhappily again come to America. 

“We entered the World War with little conception of the 
military and industrial effort that would be required. The 
people of all walks of life firmly supported the Government 
and patriotically pledged their services. We had the great 
est amount of difficulty in determining our requirements. 
We were unable to give to industry a clear picture of our 
probable military needs. Industry and commerce found it 
dificult to make the adjustment necessary. We were with 
out experience in a modern war of major proportions and 
our supply problems were tremendous. That they were sat 
isfactorily solved, though with considerable delay, is due in 
very large measure to the splendid work of the War Indus 
tries Board, which has been the subject of much study at this 
college. 

“From the World War we learned that we must first de- 
termine our requirements, the priority of our fields, and then 
the availability of materials necessary for the fabrication of 
our military supplies. A complete knowledge of these tac 
tors necessitates a thorough understanding of sources of pro 
duction, foreign trade, transportation, power, fuel, labor, and 
a host of other elements that enter directly into the broad 
question of procuring supplies for the Army. By the very na 
ture of his profession the Army officer is seldom an advanced 
student of economics. It seems a far cry from the parade 
ground to a study of the principles of economics. Neverthe- 
less there must be some of our officers, particularly those of 
the supply branches, with a thorough grasp of such questions. 
The best place in the Army to acquire this specialized knowl- 
edge is at this school. Here military and industrial problems 
meet. 

“The knowledge acquired here is of tremendous value to 
the officer and to the Army both in peace and in war. Pro- 
curement activities in peace are necessarily circumscribed by 
regulations which have for their purpose the assurance that 
the Government will receive the best quality at the lowest 
possible price. In war these considerations are likewise im- 
portant but time is the great pressing factor. In a battle it is 
better to secure inferior and expensive products on time 
than to receive a high-quality, economically priced product 
too late. When war comes we must fight. Plans for fighting 
must be made in peace, if at all. Similarly our procurement 


planning must be done when the country is at peace, else in 
a future struggle we may have the same contusion and delays 
that hampered our effort in the World War.” 


3 


A. THOUGHT-PROVOKING paragraph appeared in a 
recent issue of the British Army, Navy and Air Force Gazette 
It is unnecessary here to 
We are 


more concerned with the philosophy which 


entitled “Our Gas Defense Crisis”. 

go into the details of this crisis. 

Gas DEFENS 

may have brought it about in Great Britain, 

because that philosophy is at the root of all military organiza 

tion, our own included. It is well for all of us to look condi 
tions squarely in the face. 

If memory serves correctly, it was our distinguished con 
tributor, Maj. Gen. J. F. C. Fuller, in one of his books, who 
quoted a conversation he had just after the World War with 
an officer of high rank in that conflict. The officer said with 
every sign of pleasure: “Now that this beastly war is over 
we can do some real soldiering”. The expression apparently 
epitomizes what too many military minds have been doing 
about gas wartare. It would seem that this new branch ot 
combat has been neglected more than a reasonable man 
would have supposed. We cite the incident because it indi 
cates how easily the mind reverts to experience. And few ot 
us are immune. We publicly here confess that the tendency 
is very captivating. 

It is dificult to doubt that gas will be used in abundance 
in another war. And it will probably be used immediately on 
the outbreak of that war. Such seems to be the indicated tact 
although we do not subscribe to the hallucination that the 
use of gas can or will wipe out entire populations, destroy 
humanity generally or to any of the other wild-eyed, gro 
tesque pictures painted so generally these days. The fact is 
that nobody with a realistic mind can look back on the last 
twenty-odd years and place much faith in treaties, leagues, 
agreements, protocols, and such other ways nations have ot 
giving lip service to peace. With no disparagement of that 
very large and very respectable body of opinion which most 
earnestly and sincerely wants peace, it appears that in the 
final analysis every strong nation must put its own preserva 
tion ahead of peace. From the strictly moral point of view 
this should net be so, but alas, in the world of reality, it is so. 

Aircraft, submarines, gas, tanks, and all the other new 
comers in the field of combat will be used in another war. 
That is certain because in war utilization is made of every 
scientific advancement of the preceding peace. Therefore 
any failure on the part of military men whether in Great 
sritain, the United States or elsewhere, thoroughly to study 
and prepare for the offensive and defensive use of the new 
agencies would be negligence bordering on the criminal. 

We have an obligation and a duty to cull from the military 
past all that it has cf value—and it has a tremendous amount. 
3ut there is also the very definite obligation to go forward. 
The past should be made of record and studied intimately. 
Armies and navies are very conservative organizations and 
when they give too much attention to the past and too little 
to the future then crises will develop. At least a progressive 
policy has the merit of bringing the crisis to attention while 
“soldiering.” Locking to the future whether on land, sea, or 
in the air, whether with gas, aircraft, artillery, or rifle, is the 


only way to meet the pressing obligation of national security 
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Nationalization of Munitions, III—Why? 
An Editorial 


N the two preceding issues of this Journal we have pub 

lished in this place a study of several phases of the cur- 
rent proposal for the nationalization of armament production. 
In the first of this series of editorials the views and opinions 
of recognized authorities were brought together. These pre- 
sented the judgment of men who have given the question 
serious, impartial thought and who have had actual experi- 
ence, both in peace and war, in solving the munitions prob- 
lem. Beginning with the Kernan Board in 1916 and during 
the twenty intervening years, no qualified expert on this 
phase of our national defense has proposed the prohibition of 
the private manufacture of arms. 

In the second editorial of this series we analyzed other 
factors in the nationalization proposal and called attention at 
some length to the very wise steps already adopted in our 
own country and similar strides now being taken by Great 
Britain for mobilizing industrial strength in conformity with 
national defense needs. A British White Paper outlined the 
plans which are now in effect; it placed great stress on the 
utilization of private industrial facilities by way of what we 
know as “educational orders”. We also cited some opinion 
from the American press as to the validity of nationalization 
in the United States and we found quite unanimous agree 
ment in opposition to the proposal. 

In this concluding phase of our study, we intend to dis 
cuss the report of the majority of the Senate Committee for 
the Investigation of the Munitions Industry. The Committee 
majority—Senators Nye, Clark, Pope, and Bone—recom- 
mended the abolition of private manutacture of armament 
to meet the needs of our military and naval forces in peace. 
The majority report states that it “recommends Government 
ownership of facilities adequate for the construction of all 
warships by the United States Navy Department, also all gun 
forgings, projectiles and armor plate and of facilities adequate 
for the production of powder, rifles, pistols and machine guns 
necessary for the United States War Department”. The 
majority further held that it believes “that the War and Navy 
Departments can produce from their own ranks or employ 
sufficiently able technicians to operate these plants success- 
fully”. And further, “that the mobilization of the war-muni- 
tions industries in war time for the war-time production of 
some or all of the necessary munitions can be carried out in 
the same way it is now proposed to do”. Next, the majority 
exempts the aircraft industry from Government ownership, 
although “it is almost entirely dependent on Government 
orders or indirect subsidies, because airplane and engine con- 
struction is still a rapidly developing art and in that way 
different from the somewhat more standard articles for which 
it is proposed to have the Government acquire facilities”. The 
majority further recemmends “that the War Department be 
given sufficient appropriations to acquire the jigs, tools and 
dies necessary for installation in private plants in time of 
war for the manufacture of munitions”. The final recom- 
mendation of the majority urges “strict control both in regard 
to profits and foreign and domestic activities for those parts 
of the industry not included in Government ownership.” 

The Committee minority consisted of Senators George, 
Vandenberg, and Barbour. The minority opposed the com 


plete nationalization of certain defense commodities “because 
it doubts the advantage from the standpoint of (1) its effect 
upon disarmament, (2) its effect upon essential national de 
The 


minority stated: “The committee minority believes that it 


fense, and (3) its effect upon Government costs”. 


large Government plants are erected to provide these com 
modities, there will be inevitable local, political pressure to 
maintain these plants at full-capacity production regardless 
of actual defense needs, and the result will be to encourage 
armament rather than disarmament. The committee minority 
believes that if all production be thus concentrated in Govern 
ment plants, furthermore, there will be no adequate corollary 
reliance, through private manufacture, in the event of a war 
emergency unless the nationalized facilities are maintained 
at a needlessly extravagant and dangerous rate during peace 
time. The committee minority believes, on the other hand, 
that unless these facilities are kept on a full-time production 
basis during peace years, the unit cost of production will in 
crease to a point which will create higher costs to the Govern 
ment than would be available through normal, private pur 
chase. This could be another impulse to armament rather 
than disarmament through anxiety to maintain maximum 
arms production in order to maintain minimum costs. 

“In other words, the committee minority believes that the 
public welfare, from the standpoint of peace, defense and 
economy, can be better served by rigid and conclusive muni 
tions control than by nationalization except in a few isolated 


instances.” 


THE minority views are entirely justified; the majority 
views are not. This was to be expected. Certain members 
of the majority for the past few years have been going up 
and down the country stressing the evils of private munitions 
manufacture. Some have indulged more in invective than 
in fact. In passing, we call attention to such tactics because 
the Committee was appointed to “investigate”. It is quite 
bad enough when a so-called investigating body is judge, 
jury, and prosecuting attorney all in one; it is in the nature 
of a racket when an investigator, in the midst of his work, 
seizes the opportunity to indict publicly, regardless of the 
type of evidence on which the indictment is based, the fishing 
expeditions by which the evidence is procured, the sincerity 
of those who seize such evidence and the ex-parte interpreta 
tion they place upon it. The files of the Army Ordnance 
Association and the personal correspondence of the writer of 
these lines having been ransacked by agents of the Nye Com 
But 


perfectly apparent, we believe, to everyone these days. 


mittee, we know whereof we speak. such tactics are 

Leaving aside all questions of committee procedure, per 
sonal bias and other practices common to most politics and 
many politicians, we make the following observations on the 
nationalization proposal of the majority of the Committee. 
We do so because it is understood that an intensive campaign 
will be engaged in during the coming months by proponents 
of nationalization looking toward the adoption of laws in 
furtherance of Government ownership of arms-making facili 
ties. It will be well if our people who are not familiar with 


elementary ramifications keep certain simplicities in mind. 
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OUR first observation relates to the proposal in its broad 
outline. In other words, the proposition is that we should 
have Government ownership of facilities adequate for the 
construction of all warships, gun forgings, projectiles, armor 
plate, powder, rifles, pistols, and machine guns. We respect- 
fully ask, why Government ownership? What is there in the 
nature of these things which calls for Government ownership 
of production facilities? Can it be that these inanimate things 
and their private production are the cause of war? A child 
can answer that they are not. As we have said time and time 
again in these pages, and as every thinking person must agree, 
arms are not a prime cause of war in any sense of the term. 
The causes of war are tar deeper. They go back to basic 
ideas and ideals. They are lodged in the will to live and to 
prosper. They have to do with the economics of populations, 
the need for land and minerals and food, the impulse for trade 
and fair dealing and national hegemony, the variations of 
climate and natural resources, age-old differences of opinion, 
concepts of morality, bases of culture and religion. To say 
that inanimate armament is a cause of war is a sure indication 
that the one who makes the declaration is so naive that he 
cannot distinguish between a cause and an effect. 

These things for which we would have Government owner- 
ship of production facilities under the above recommendation, 
are some of the implements of national defense but they are 
by no means all. Armies and navies are equally dependent 
on so many other things for their efficiency and effectiveness 
that all the pages in this issue of this Journal would be re- 
quired to catalogue them. Let us select just three at random 
and ask why they are not included in the proposal. The first 
has to do with the personal welfare of man, the fighting unit, 
so let us suggest bread, as an example. What about bread? 
Just this. Armies and navies can fight, as for centuries they 
have fought, without warships, gun forgings, projectiles, 
armor plate, powder, rifles, pistols, and machine guns, but 
none of them has ever fought without bread. Napoleon put 
it, “An army travels on its stomach”. It did in the time of 
Napoleon, of Alexander the Great, of Hannibal, of Caesar, 
and of the Ptolemies. It did in days of Grant and Lee, of 
Bismarck, of Miles, and of Allenby, Foch and Pershing. It 
does today. One is reasonably safe in predicting that armies 
and navies will continue to move on their stomachs until cam 
paigns are waged only between good and evil spirits. Of what 
Or ot 
what value powder, whether wet or dry, if there be no meal? 
So in this category we urge in all seriousness that international 
peace and domestic tranquility will be the better guarded if 
we have Government ownership of “adequate” facilities for 
the production of bread, the growing of wheat, the impound- 
ing of water, the mining of salt and the cultivation of yeast. 
Likewise there should be a licensing system invoked requir 
ing visé and diplomatic approval for the exportation of bread 
as a finished product and for any and all of its component 
elements! Absurd—but logical if the premise is correct. 

The second example of the simple things armies must have 
in addition to armament has to do with the organizational 
welfare of the military unit. So let us suggest the now com 
mon-place automobile truck, or if you are old fashioned, the 
horse and wagon. What about these means of transport? 
Just this. Armies and navies can fight, as for centuries they 
have fought in the very bloodiest kind of fighting, without 
warships, gun forgings, projectiles, armor plate, powder, 
rifles, pistols, and machine guns, but none of them has ever 


value armor plate to an army if there be no bread? 


fought without some form of transport in addition to “Shank’s 
mare”. Means of transportation both for the movement of 
men and, more important, for the movement of supplies, are 
as vital to an army as any element of its composition. It has 
ever been so and always will be. Therefore if the purpose of 
this Government-ownership proposal is to guarantee peace 
and make armies self-sustaining we should have Government 
ownership of sufficient ranches and stables for the breeding 
of horses and mules; of forests and mills, and wheelwright 
shops for the making of wagons, and of mines, factories and 
laboratories required for the production either of parts or 
finished items in the great automotive industry producing our 
passenger cars, trucks and buses. Let these good people who 
propose nationalization not forget that it was the lowly taxi- 
cab that saved Paris in 1914 just as it was cavalry—man and 
the brute beast—that saved any number of causes and places 


on thousands of occasions in days gone by. 


THE third example we suggest has to do with something 
fairly new; namely air power. What about aircraft? On this 
point the majority of the Senate Committee is indeed naive. 
When the four members of the majority signed this portion 
of the nationalization report there must have been four in 
dividual tongues in four respective cheeks! “The aircraft 
industry”, said the majority, “is at present exempted from 
these recommendations (for nationalization) . . . . because 
airplane and engine construction is still a rapidly developing 
art’. The statement is correct in its entirety and is the soundest 
pronouncement that could be made. The Senate Munitions 
Committee spent more than $190,000 of the taxpayer’s money 
to carry on its long drawn-out job and it gave us this perfectly 
obvious truth as a result! But the inferences of the statement 
are most amusing; the inferences are the reasons why tongues 
were in cheeks. As we read what the Committee says, we 
think the inference is justified that the construction of war- 
ships, gun forgings, projectiles, armor plate, powder, rifles, 
and machine guns being, as the Committee says, “somewhat 
more standard articles” that development in these fields has 
reached a saturation point and there are no other places to go. 
In other words, ordnance development is finished: what we 
have today is all there will be! A cold-worked brass rosette 
to each member of the majority for their naivete! Where 
have these gentlemen been during the past ten years and 
where are they today in their knowledge of ordnance de 
velopment? Do they know nothing of all the tremendous 
strides being made in gun construction, gun transport, explo 
sive development, rifle progress, tank development, antiair- 
craft advances and all the rest—in industry and in Govern 
ment-owned plants? Again it would take all the pages of 
this issue of our Journal to describe this progress in barest 
outline. The details would fill volumes. So ordnance inven 
tive genius is dead—what a bed-time story! We are reminded 
of that famous incident in the history of the United States 
Patent Office when just a century ago it was urged that the 
Office be discontinued because all inventive genius then had 
gone as far as it could possibly go! We have read that the 
Commissioner of Patents at that time presented his resigna 
tion to the President because he felt there was nothing further 
to invent and he was only wasting his talents holding down 
such a job! Anyone who ventures to prophesy that invention 
here or elsewhere has reached its zenith and in particular that 
the implements of national defense are even “somewhat more 
standard” articles, is a prophet who deserves to be without 
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honor. To anyone so intrepid, the following instance may be 
a warning. The late renowned G. K. Chesterton called at- 
tention to the fact that the hansome cab in 1902 was said to 
be the very highest and last development of traveling con- 
veyance, yet within a short time thereafter one of these cabs 
was placed in a London museum as a curiosity! 

Of course the aircraft industry should be exempt from any 
proposal for Government ownership of national defense facili- 
ties and so should everything else an army and a navy uses 
to execute their defense missions. Which is only to say that 
as these organizations use practically everything the citizen 
uses and more, everything should be exempt from exclusive 


government ownership. 


[HE minority of the Committee has answered the majority 
and has done a good job of it. However the minority glosses 
over the question of costs—a subject worth mentioning be 
cause John Taxpayer must pay the bill either in money or in 
human life. He ought to know something about costs in 
detail. What will nationalization cost in money? The ma- 
jority of the committee says the cost for shipbuilding will be 
$23,604,860; for arms producing, as indicated in another re 
port, some $27,300,000. The figures were arrived at by an 
appraisal of the private shipyards and the few private arms 
plants. Less than $51,000,000 in all, for our present Army and 
Navy in peace time. The majority errs. The arms plants that 
should have been appraised are the 10,000 engaged in ord- 
nance production during the World War, because those, or 
their present-day counterparts, are really what matter. The 
shipyards to be concerned about are not the few we have to- 
day but the hundreds that had to be constructed by the Emer 
gency Fleet Corporation in 1918 and which might have to be 
built in another war. They were what our armed forces re 
quired in a major war. Who shall say that a future war will 
require less? And if anyone is so omniscient, let him say how 
much less. No one with circumspection has ever adopted 
the method of the Senate Committee by saying that our few 
private plants—mostly small-arms manufacturing plants—are 
adequate for the Army of the United States. 

Here we should mention the greatest fallacy of the na 
tionalization proposal. Like most fallacies it is simple, re 
quiring no complex figures, no high-sounding phrases and no 
billingsgate. The tallacious proposal is “Government owner 
ship of facilities adequate for the construction of all warships 
by the United States Navy Department, also all gun torgings, 
projectiles and armor plate and of facilities adequate tor the 
production of powder, rifles, pistols and machine guns neces 
sary for the United States War Department.” This the com 
mittee recommends to meet peace-time needs. For war-time 
needs it proposes “the mobilization of the war-time production 
of some or all of the necessary munitions (sic) can be car 
Jigs, 


tools, and dies necessary for installation in private plants in 


ried out in the same way it is now proposed to do.” 


time of war would be authorized. The fallacy: a supply of 
jigs, tools, and fixtures available for private plants will insure 
an ordnance production program in war. Reasons why the 
fallacy is fallacious: 1. Jigs, tools, and fixtures—as important 
as they are—are not half the story; 2. The “know how” is 
at least seventy-five per cent of the successful solution of the 
problem; 3. Machinery stored away in a warehouse cannot 
operate itself at the sound of a gong; 4. Types of weapons 
and the machines for their production are constantly chang 
ing (witness World War types ot both versus those of today ); 


5. By excluding private production for peace-time needs and 
demanding private production for war-time needs—time, 
months and months of it, most vital when war comes, is lost. 
War, by its very nature, will never be standardized. It may 
follow definite rules or it may not. One rule it can never 
follow in the supply of weapons is such nonsense as the above 
proposal. 

Let us take an example to indicate the nonsense. Imagine 
a long-distance telephone call a year, or ten years or twenty 
years after nationalization goes into effect (depending on 
when the people of the United States next go to war)—'Is 
this Mr. Brown of the Brown, Black, and Green Steel Cor- 
poration? Mr. Brown this is the Chief of Ordnance of the 
Army. We need 10,000 bombs Mark 306, Model 1946A1. 
Our commanding general at the front is calling for them 
right off. We want your company to begin to make them 
immediately. We have surveyed your plant and know what 
We have the jigs, dies, and fixtures. 


“When 


can we begin delivery? What a question, General! Do you 


facilities you have. 
When can you begin delivery?” A far-away voice: 
realize that we have been forbidden by law to make these 
things for the Army in peace time and now, in war, we are 
supposed to be able to begin at once? We have never made 
such a thing in our lives. But we will do the best we can. 
It may be three months—more probably six!” Meantime our 
Army is in the field but it does not have those bombs so it 
has to stand up against all the devices of an enemy and pay 
the price in blood. 

Indeed, we need not project ourselves to the indefinite date 
of another war or imagine a mythical conversation. We have 
a factual case today. According to latest public advices, forty 
nine of the seventy-nine naval vessels now under construction 
are behind schedule. Authentic reports give as contributing 
factors in the delay “NRA requirements, shipyard troubles 
and shortage of experienced construction specialists in naval 
We will need the machine tools in war, but 


we will need experienced construction specialists in ordnance 


construction.” 


construction. Without trained personnel in private plants, 
ordnance cannot be made in quantity and quality in time to 
prevent the loss of ##me in war. The proponents of nationaliza 
tion have heard of “educational orders” for munitions but 
they do not like the term. By Government ownership they 
would destroy the last vestige of anything like educational 
orders we have ever had! These are some of the costs. 
\ E will conclude with a restatement of the munitions prob 
lem in the United States and the one sane way to solve it. 
Two years of ballyhoo have served only to make the sim 
plicities complex, to lead unsuspecting people off on tan 
gents and, of course, to make newspaper headlines, build 
political reputations and poison the public mind. This sort 
of tactics will not solve the problem. The correct solution 
was arrived at in 1920 when the nation approved and adopted 
a National Defense Act which embodies all the experience, 
sound theory, and wise practice of actual war-time needs. 
Those portions of the Defense Act which provide for in 
dustrial preparedness are as important national legislation as 
this or any other country ever adopted. They must remain so. 
They look to private industry to produce the things the soldier 
needs and do it in a minimum of time with the least loss of 
life and without excessive profit. In line with these provisions 
of the Act, the Office of the Assistant Secretary of War for 
the past fifteen years has devised methods of procedure, plans, 
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and practices which aim to accomplish this et.d—not as a mili- 
tary dictatorship but under civilian leadership and control. 
Never for a moment has Government ownership of all pro- 
duction facilities of armament been contemplated. The rea- 
son is not far to seek. The National Defense Act is a guar- 
antee of our military and naval security. Nationalization is 
a guarantee of our military and naval insecurity. 

Further, we have heard a great deal about the profits of 
munitions manufacturers in war and in peace. There has 
been much distortion and half-truth and downright misrep- 
resentation in what we have been told. There were excessive 
profits in war in every commodity. No one ever thinks of 
complaining about the profit in wheat-growing in the United 
States during the World War but the fact is the price of 
wheat increased 149 per cent from July, 1914, to July, 1918. 
For the same period flour increased 158 per cent. Let us 
take the profit out of war but let us take it out of war-time 
oats as well as war-time ordnance. And if we are out to 
remove profits in peace let us take them out of everything 
or nothing. Let us take them out of legislative salaries and 
toothpaste and rent and patent medicines; let us not be so 
foolish as to say that we will take them out of ordnance and 
let everything else go scot-free. Ordnance has had yard- 
sticks of manufacturing costs generations before today’s yard- 
sticks were thought about. Government arsenals have served 
as a check on manufacturing prices for many years and they 
continue so to serve today. Indeed there is a better check on 
ordnance production costs in private establishments than 
there is on any other manufactured articles in the United 
States. Excessive ordnance profit 7s removed in time of peace 
and our industrial mobilization plans will prevent any ex- 


cessive profit in time of war. 


[HERE is left only to consider the bugbear that anyone who 

manufactures arms is by that fact engaged in unethical prac- 
tices. The charge is absurd. As we have said many times 
before, there may be individuals here or abroad who engage 
in unethical practices in the manufacture and sale of arms. 
The same statement applies to politics, to law, to medicine, 
to every department of human endeavor. But the exception 
is not the guide. Just as well condemn the entire legal profes- 
sion because there are ambulance chasers. It is perfectly silly 
to condemn a group because of the actions of one or a few. 
But even in this respect we have adopted in this country 
legislation for the control of international shipment of arms 
and implements of war. Its administration is vested in the 
Department of State where it should be. If this control is 
sensibly administered it will tend to prevent any undercover 
transactions in the supply of equipment to unauthorized 
purchasers. 

And so we have industrial preparedness and munitions 
control by the law of the land. If popular demand, fanned by 
grotesque charges, creates Government ownership of facili- 
ties for the production of arms and nationalization in time 
of peace, it will have undone all that has been accomplished 
for our national defense since the beginning of our nation- 
hood. Nationalization in fact means that industry cannot 
produce the tools of defense in time of peace but that it must 
produce them in time of war. In other words, industry will be 
estopped by law from doing in peace what it will be required 
to do in emergency. During the World War anywhere from 
six to eighteen months were required by private industry to 
meet production schedules for ordnance. Nationalization will 


increase the period possibly te twice the World War figure. 
Which is to say that the United States of America with its 
tremendous industrial power, its manhood, and its wealth, 
will be a giant tied to the ground during the first two years 
of war. And war in the twentieth century is won or lost at 
the start. Our only guarantee of security when good-will, 
conciliation, and diplomacy have failed is a national defense 
ready and able to enforce our national policy. That guarantee 
is assured by trained individual man power and _ trained 
private munitions power. Anything less would be a colossal 
and possibly an irredeemable blunder. 


To keep the record straight we close this series of editorials 
with a reminder or two—not for members of the Army Ord- 
nance Association who know the facts, but for others who 
may chance to read these lines. Once before this Journal pub 
lished a series of editorials entitled “Facts About Munitions 
Makers”. 
It has been said these editorials attracted the attention of Mr. 
Stephen Raushenbush, chief investigator for the Nye Com 
mittee and thereupon the Army Ordnance Association was 


They were widely read: because they were factual. 


“investigated” by the Committee. Be that as it may, we re 
peat for the record, a quotation from the first of that earlier 
series of writings (quoting from the May-June, 1934—page 
364—issue ): “Now the country is to have an official investi 
gation of our ‘munitions makers’. . . If the Committee will 
approach the subject with an open mind and without the 
obvious antagonism which has characterized the talk of some 
of its members, then this investigation can be a very helpful 
and very constructive undertaking. We feel confident that 
everyone coming within the scope of the Committee’s author 
ity who may be called upon to assist it in determining all the 
facts will do so most willingly.” Two months later, in the 
July-August, 1934, (page 44) issue, we wrote: “Let us again 
express the hope that the Committee of the United States 
Senate under the chairmanship of Senator Nye appointed to 
investigate the munitions industry in the United States will, 
by its fairness and impartiality, bring to the attention of the 
people of our country the complete factual story of American 
munitions today. There never was a time when fairness and 
common sense based on fact were so greatly needed.” Our 
hope was in vain. The complete factual story of America’s 
munitions, fair and impartial, has not been written; instead 
a lot of humbug has been foisted on the American people. 
Manufacturers, financiers, shipbuilders, the Army and _ the 
Navy, were held up to ridicule so that today the national de 
fense of the United States is weakened rather than strength- 
ened. The main result of it all (at a cost more than $1g0,000 
to the taxpayers of the United States!) is a grandiose pro- 
posal that the Government manufacture its own armament. 
Which is a perfect example of the old Latin phrase Pariunt 
montes, nascitur ridiculus mus—the senatorial mountains were 
in labor—and gave birth to a ridiculous mouse. At last ac- 
counts the smiling chairman of the Committee was speaking 
in California on the program of the American League 
Against War and Fascism; his subject “Who in America 
wants war?” Some peaceful day, let us fervently hope, the 
real problem of America’s munitions will be brought to the 
attention of the American people in all its vital meaning. 
Certain it is that when that day comes the job will not be 
done—cannot be done—on a box-office basis. It will not be 
done by “oratorical thunderbolts.” Nor will it be done by 
the nationalization of munitions manufacture. (The end.) 
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ELECTION OF OFFICERS AND DIRECTORS 


In accordance with the Constitution and By-Laws, the biennial 
\rmy Ordnance As- 
sociation will be held Tuesday, September 1, 1936. Polls will 
12 o'clock ballot 


which was mailed on July 31st to all members entitled to vote. 


election of Officers and Directors of the 


close at noon. The election will be by letter 


A Nominating Committee appointed by the President pursuant 
to Section 20 of the By-Laws consisted of Samuel McRoberts, 


New York, N. Y., Chairman: EF. A. Russell, Chicago, IIL; 
Roland L. Oliver, Oakland, Calif.; Jere. Campbell, Salem, 
Mass., and William Carter Bliss, St. Louis, Mo 


The nominees selected by the Committee for terms of office 
beginning January 1, 1937, are: For President (to serve 2 years) : 
for two Vice-Presidents (to 


Wis. ; 


Benedict Crowell, Cleveland, Ohio; 
serve 2 William W. Coleman, 
Frederick H. Payne, Greentield, Mass.; for three Directors (to 
Robert P. Lamont, New York, N. Y.; Frank A. 


Harrison, Cincinnati, Ohio. 


years) : Milwaukee, and 


serve 4 years) : 
Scott, Cleveland, Ohio, and C. L. 


PHILADELPHIA Post 


Bric. GEN. H. W. SCHULL, Chief of Manufacture of the 
Ordnance Department, was the principal speaker at the annual 
meeting of the Philadelphia Post, A. O. A., on the evening of 
June 19, 1936. Mr. Philip H. Gadsden, President of the post, 
presided at the meeting which followed dinner served in the 
North Garden, Bellevue Stratford Hotel. Several hundred mem 
bers and guests were present. 

General Schull spoke on “The Ordnance Responsibility.” In 
his address he stressed the importance of adequate weapon power 
for the nation’s man power. After outlining the elements of 
weapon production General Schull, referring to industrial pre 
paredness, said: “It is a source of gratification to observe the 
progress which has been made in our planning with industry 
during the twelve or thirteen years since our District Office 
system was adopted. We may truthfully say that our plans in 
their present state of development insure a high degree of in 
dustrial preparedness. We know the probable requirements and 
accurate knowledge of the capacity of our 


e have developed many 
Wel I { \ 


have a reasonably 
industries to meet these requirements. 
concrete plans for the construction or conversion of facilities, 
where necessary to meet war needs, and we are progressing as 
rapidly as we can with the preparation of specifications and 
specific procurement plans for many items. 

“Industrial preparedness connotes not only the preparation of 
plans for the procurement of finished articles, but it embraces 
also the preparation of plans that will insure to essential manu- 
facturing facilities an adequate supply of raw materials, labor, 
money, power, machinery, and transportation. In addition, in 
dustrial preparedness must insure an equitable distribution of 
war’s burden and hardships, and must plan, by the adoption of 
contract forms which are equitable to both the government and 
the contractor, to ‘take the profit out of war’ ” 

Mr. Gadsden urged renewed interest in the objectiy es of the 
He spoke of the realism of our preparedness plan- 


Association. 
ning and called attention to the work of the Philadelphia Ord- 
nance District, of which he is also chief. The Executive Secre 
tary of the Association, Maj. L. A. Codd, also addressed the 
meeting. 

The function was arranged by Maj. W. C. Hamilton, Secretary 


of the Post, who followed the excellent traditions of the Phila 


delphia organization for genuineness of hospitality and value 


of the topics discussed. He was assisted by a capable com 
mittee of members whose interest has always contributed to the 


progress of ordnance in the Philadelphia area 


Lieut. Cot. Dwicut K. SHURTLEF! 


| HE Army lost one of its most brilliant officers in the tragic 
death of Lieut. Col. Dwight K. Shurtleff, Ordnance Depart 
ment, on July 12, 1936, Colonel Shurtleff died when his neck 


was broken by a strong surt 


while swimming at Gorgona 


Beach, sixty miles from 


Balboa, Canal Zone. He 
officer on the 


was 
the Ordnance 
staff of the Commanding 


General, Panama Canal De 


partment, 


Colonel Shurtleff was 
born in West Ashford, Con 
necticut, October 22, 1885. 


His permanent home was at 
Willimantic, 
the United 


Connecticut. He 
entered States 
Military 


Connecticut, on 


\cademy, trom 
June 15, 
1906, and was graduated and 
commissioned 2nd lieutenant 
of Cavalry, June 15, 1910. He 


hegan his service in the Ord 





Dwicut K, 


SHURTLEFI 


Lirut. COL. 

nance Department in 1912. 
During his service in the Army he was stationed at various 
posts throughout the United States; in the Philippines and in 
He was on duty in the Office of the Chief of Ordnance 


Fort 


Mexico, 
from May, 1917, 
student officer, Command and General Staff 
1921, to August, 1923, when he was graduated; a student officer 
at the Army War College from August, 1923, to July, 1924, when 
he was graduated; in the Office of the Chief of Ordnance, July, 
1924, to July, 1928; student Army 
July, 1928, to July, 1929, when he was graduated; at Aberdeen 


to July, 1921; at Leavenworth, Kansas, 


School, from July, 


officer, Industrial College, 
Proving Ground, Maryland, as duty officer from July, 1929, to 
July, 1931; at the Command and General Staff School, as an 
1931, to July, 1935. He had 


duty at Corozal, Canal Zone, since July 15, 1935. 


instructor, from August, been on 


Colonel Shurtleff received the Victory Medal; Mexican Ser\ 


ice, and the following foreign decorations: Order of Leopold, 


Il: Order of Polonia Restituta. 
friends, will be 


“Deak”, as he was familiarly known to his 


missed. He was a capable, energetic officer, a gentleman of 


highest character. His untimely death deprives the Army and 
the Army Ordnance Association of a valiant member. 


May. Joun M. Erwin 


A S this issue of ARMY ORDNANCE closes for press, word comes 


of the death, on August 4, 1936, in Washington, D. C., of Maj 
John M. Erwin, Ordnance Department, for the past several 
years personnel officer in the Ofhice of the Chief of Ordnance 
His death, following an illness of one week, removes with 


tragic suddenness a remarkable young officer who had proved 


his talents for valor and achievement as an Infantryman in 


war and an Ordnance engineer and administrator in peace. For 
several vears he had contributed regularly to these pages as 


author and book reviewer In this issue are several of his 


reviews, signed with the familiar “J.M.E.” 
quate tribute will be published to honor the memory of Jack Erwin 
at this writing 


Later, a more ade 


whose loss is too poignant for expression 
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AMMUNITION SuppLy, Part III 
By Ligeut. Cot. RAyMonp Marsu, Ord. Dept., U. S. Army* 
Si IMEWHERE in the channel of supply between initial pro- 
curement and ultimate consumption, supplies and the responsi- 
The 
logical place for this transfer appears to be that place where 


bility therefor must be turned over to the using troops. 


transportation of the troop units receives such supplies. Except 
for initial issues and reéquipment this place generally is a dis- 
tributing point. This transfer now occurs at the distributing 
points for the supplies of all the supply arms and services except 
the Ordnance Department. Except for the Ordnance Depart- 
ment, these supply arms and services are provided with the 
adequate personnel, organization, and transportation needed to 
permit the full discharge of this function. The transfer of the 
actual physical possessions and responsibility therefor, of all 
Ordnance items except ammunition, likewise takes place gener- 
ally at these distributing points. It appears to be logical to make 
this system and method of the transfer of the physical posses- 
sion and responsibility for property of all types, including 
ammunition, at the distributing points, and not at several places 
along the line of supply. To effect this transfer at distributing 
points would put into actual operation that fundamental prin- 
ciple of supply that the impetus of supply shall be from rear to 
front, 

| have pointed out that the employment of a day of fire as a 
measure of loading of a service train is unsatisfactory because 
\s a measure of supply, its 


But for a unit of loading, 


of its changing characteristics. 
continued use arouses no objection. 
some more detinite measure must be employed and the loads of 
the several echelons of supply must be related to each other on 
the basis of some reasonable and logical principle. The capacity 
of troops to transport ammunition is limited by the prescribed 
loads of the individual, or the team of a group weapon or of 
the combat train pertaining to the troops. This capacity is very 
definite and fixed, depending as it does, upon the authorized 
When troops 


are resupplied with ammunition through the medium of the 


equipment specified in tables of organization, ete. 


combat trains, the complete reloading or refilling of the combat 
trains is the most efficient combination of transportation and 
ammunition supply that can be devised. Any unfilled capacity of 
the combat trains fails to utilize the available transportation. 
\ny surplus ammunition over and above the capacity of the 
combat trains puts the ammunition in an unsatisfactory status 
of storage, or else employs other vehicles to continue the ammu- 
nition in a status of what we are pleased to call “rolling re- 
serves”, but which in reality is a status of portable storage. To 
utilize to the utmost advantage the available transportation and 
existing supplies, a principle has been developed in the Ordnance 
Department which has become known as the “refill principle”. 
This refill principle is not a unit of measure but it is a prin- 
ciple. And it is that principle which, if applied, would set up 
the proper relationships between the ammunition loads which 
should be carried in the combat trains and the ammunition trains 
of the higher echelons of supply. Briefly stated, the refill prin- 
ciple is this—the quantities of ammunition transported in the 
several supply echelons should be so regulated and so related 


to each other that each echelon may completely fill the appro- 


*This discussion presents the personal views of the author and does not 
represent any official policy on the subject 


priate vehicles of the echelon next below it, and in turn be 


completely filled by the vehicles of the echelon next above it. 
In the application of this principle, due allowances must be 
made in the quantities of ammunition carried in each higher 
echelon, for the additional types and varieties of ammunition 
which must be transported to each echelon as we move from 


front to rear. 


| DO not propose at this time to discuss the details of the 
recommended organization for ammunition supply. It will suffice 
to touch upon the organization only in general. In the division, 
it is recommended that the ammunition supply service should 
consist of an ammunition train which would not only include 
sufficient transportation and operating personnel to carry the 
desired ammunition, but also sufficient additional personnel to 
handle this ammunition in loading and unloading, and to provide 
the necessary operating personnel at distributing points, Such 
an organization would replace the elements of the Quartermas 
ter regiment of the Infantry division, now employed in hauling 
small arms ammunition. It would replace the elements of the 
service company of the Quartermaster regiment of the Infantry 
division, now engaged in handling ammunition at distributing 
points, division dumps, etc. It would replace the ammunition 
train of the field artillery brigade of the Infantry division, and 
it would replace the elements of the corps Quartermaster train, 
now carrying ammunition for the several Infantry divisions of 
the corps. Similar appropriate ammunition trains for corps and 
armies have been included in these recommendations. Studies 
prepared in the Office of the Chief of Ordnance indicate that 
such an organization will effect material savings in personnel, 
animals and vehicles, provided that from existing service organi 
zations there be eliminated those elements whose present func- 
tions would be performed by the newly created ammunition 
trains. Such an organization would also insure greater flexibility 
of ammunition supply, would provide a larger common pool of 
ammunition transportation, and would give the highly desired 
unity of control, undivided authority and responsibility, and cen 
tralized command. It would eliminate the present miscellaneous 
ammunition-carrying units by their consolidation into one organi 


zation. By providing a pool of ammunition-carrying transporta 


tion, it will make it unnecessary to attach, detach, or otherwise 
reorganize units in order to obtain the desired flexibility in the 
supply of the several types and varieties of ammunition. If the 
loads in this ammunition train are prescribed in accordance with 
the recommended retill principle, it will provide the division 
commander at all times with, and place under his undivided 
control, one complete reloading or refill for all combat trains in 
consolidates all ammunition 


his division. Summing it up, it 


service elements for the division into a single unit within the 
division, organically a part of it and under the undivided com 
mand of the division commander, exercised through a_ single 
staff officer 
Class I\ 


serious consideration of the War Department and all arms and 
hoped that they will 


and controlled through the normal channels for 


supplies. These recommendations are receiving the 


services concerned. It is earnestly to be 
ultimately be adopted. 

From an organizational viewpoint, littke can be gained from 
a comparison with the French and British systems of ammun 
tion supply, because the basic organization of these two armies 
differs so materially from ours. From a functional point of 
how these two 
\lthough the 
organizations differ, each possesses a unified ammunition supply 
staff 


view, however, much can be gained by noting 


armies operate their ammunition supply services. 


service, controlled by a officer under the commanding 


general of the major tactical organization involved. There is a 


distinct ammunition supply organization, Centralized control, 


undivided responsibility and unity of command are provided. 
Responsibility is combined with authority. The organization ts 


not molded with pooling of vehicles as one of the prime con- 
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siderations. Compliance with the fundamental principle of supply 
that the impetus shall be from rear to front is maintained 

In the French Army, their Service d'Artillerie combines what 
we know as mobile artillery with the field service of the Ord 
nance Department. The Irench Ordnance Department is but 
little more than a technical laboratory devoted to research, de 
sign and development. In the organization of this artillery 
service, artillery parks are provided for the corps and army. 
These artillery parks include the organization, personnel, and 
equipment for the supply of all kinds of ammunition, and the 
The 


personnel is trained; no diversion of matériel under the guise 


replenishment and/or repair of unserviceable matériel. 


of pooling is normally contemplated; and the park is under the 


command of the commanding general, not some subordinate 
occupying a privileged position, nor some senior who does not 
share the responsibility. These artillery parks resemble what 
it is now proposed shall be organized in our own service under 
the designation of Ordnance battalions or regiments, to perform 
these services of ammunition supply and replenishment and 
maintenance of matériel. 

In the British Army the great transportation and supply serv 
field 
The Quartermaster General’s Department and the 


ice with the forces is the Army Service Corps 
(R.A.S.C.). 


Department of the Master General of Ordnance in the British 


Royal 


ariny, are essentially research, design, development and procure 
ment agencies, The R.A.S.C. is organized in groups for assign 
ment to divisions and corps. An R.A.S.C. group for assignment 
to a division consists of an administrative headquarters and four 
companies, one each for ammunition, baggage, supplies, and 
repair facilities. This divisional R.A.S.C. is an integral part of 
the division and is under the direct control of the general com- 
manding. As in the French Army, here is a distinct organization 
chief transporting and handling 


created for the purpose of 


ammunition. Its personnel are trained and its equipment is 
devoted to ammunition hauling and not general cargo purposes. 
The British Field Service Regulations contain the provision that 
“in mobile operation, no lorries or other vehicles provided for 


the transportation of ammunition should be diverted from their 


legitimate functions except in very exceptional circumstances.” 
(And further, that “troops in action should never have to turn 
their backs on the enemy to fetch further supplies”. 


The A.E.F. Superior Board on Organization and Tactics 
stated: “It has been proposed that the ammunition service be 
turned over to the Ordnance Department to be under their 


charge up to the ‘using’ services. The experience of our forces 
in this war does not lead the Board to recommend this departure 


While 


Improvement, 


from the methods employed. these methods were not 


always without possibility of they succeeded”. 


These methods worked, not because of the soundness of the 
principles on which they were based nor because of the correct 
ness of the organization provided, but because of the expedients 
and improvised measures adopted. Although differing radically 
in organization, the French and the British ammunition supply 
services are based on the same principles, on principles which 
their experience has proved sound. Although our organization 
was originally based on the French, fundamental differences in 
basic army organization renders parallel unit organization un 
sound, if not indeed impossible. Moreover, radical departures 
have been made from our original organization until now only 
the form resembles the French model which it tried to duplicate. 
Soundness of principle rather than similarity of organization 
should govern. The French and British have found justification 
for basing their ammunition supply services on centralized con 
trol, undivided authority, unity of command, a combination of 
responsibility with authority, and the assurance that the impetus 
of supply shall be from rear to front. Our ammunition supply 
service should be so reorganized as to incorporate these prin 
ciples in its organization and operation. (/n the next issue the 


will begin a discussion of Army Ordnance Service.) 


author 






































Tue Bren Licht Macuine Gun 
This article is republished from the Royal Army 
Corps Gasette, London, England, by 
permission of the Editor and by special authorisation 


of His Majesty's 


Ordnance 


Britannt Stationery Office. 


Ar the beginning of the Great War the only machine gun in 
general use was a weapon weighing, with its mounting, some 
where about one hundred pounds or more and capable of pro 
longed fire at a high rate. Such weapons were the British Maxim 
and Vickers, the Hotchkiss 
They were intended to be used in more or less fixed positions 


French and the German Maxim, 


in support of the rifles which, in our Army at any rate, formed 


the main source of infantry fire power at that time. Under the 


trench-warfare conditions, which so soon set in, the weight and 


bulk of these heavy machine guns were not serious objections, and 


their capacity for sustained fire was an advantage. They domi 


nated the battlefield and it was obvious that they must become 


the mainstay of the defense. To meet the demand for more 


machine guns, the Lewis was brought in to supplement the 


Vickers, which could not be produced in sufficient quantities 
The Lewis was altogether different in character from the 
Vickers. It was air-cooled and was fired from the shoulder on 


a low bipod rest. It was also magazine-fed, and weighed, com 


plete, about thirty pounds. It was therefore essentially a more 
mobile weapon than the Vickers, although it had not its capacity 
for sustained fire. It was a weapon capable of being employed 
alongside the rifles or as a substitute for them under open-warfare 
conditions, i.e., it could be taken forward in the attacks, and a 
Lewis gunner could go practically anywhere that a rifleman 
could go. It was, however, still not possible to carry it by hand 
for long distances without fatigue. 

this light 


The German version of weapon was the so-called 


Maxim. The French produced a gun called tne Chauchat. All 
the above were light machine guns with characteristics different 
from those of the heavy machine guns in use hitherto. Their 
advent in theory released the heavy machine gun for use in the 
role for which its characteristics made it suitable. In practice, 
however, the reliability of the light machine gun was not sufh- 
cient to justify this. 

It was obvious that if the light machine gun could be still 
further lightened and its mechanical reliability improved, the fre 
power of the infantry, under all conditions, would be enormously 
increased. A single light machine gun served by two men ts the 
equivalent in fire power to twenty men armed with rifles; the 
ammunition 


limiting factor in multiplying the number being 


supply only. On the assumption that the target for these guns 


would continue to be the unarmored man, the logical conclusion 


was to increase the number of guns to saturation point. Experi 


ence showed that a section of about six men can supply and 
keep in action for the requisite period of time one light machine 


gun. The main duty of four of these six men is carriage of 


ammunition. Fewer men per gun or, alternatively, more guns 


per section means either loss of mobility by reason of the greater 
ammunition load per man, or loss of capacity to sustain fire in 


sufficient volume. Saturation point is therefore approximately 


one light machine gun per six men. The latest experimental or 


ganizations have reached or are approaching this proportion 


War experience having led to this conclusion, peace brought 
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with it a period of renewed activity throughout the world in the 
field of light machine-gun design. 

Vastly improved and lighter machine guns were produced and 
tried out all over the world. All had similar characteristics: a 
weight complete of about twenty pounds, feed from a magazine 
holding twenty to thirty rounds, air cooling, generally some 
form of quick-change barrel and much simpler mechanism. Most 
of them were operated from gases taken from the barrel. An 
attempt was made by the old-established firm of Madsen to com- 
bine in one weapon the functions of both the light and heavy 
machine guns. They proposed to achieve sustained fire by the 
process of ringing the changes on a series of quick-change air- 
cooled barrels. The light gun, when used in the heavy role, was 
mounted on a tripod weighing very little more than the gun 
itself. Stability was insured by the use of spring buffering, 
and the form of the tripod with two widely spread legs at the 
rear. This attempt led to a great advance in the design of equip- 
ment of this kind, but has not enabled the light machine gun to 
compete with the heavy gun in its own field. Belt-feed, water- 
cooling, and heavy barrels have advantages where sustained fire 
at high rates is required, and these features are incompatible with 
It is therefore likely that the 
purposes, 


a really light and mobile weapon. 
two types of gun will remain in 
notably use by cavalry, however, a light machine gun mounted 


use. For certain 
on its light tripod can give sufficient sustained fire. 
British trials of light machine guns to replace the Lewis, began 
in 1922, but did not result in the adoption of any new weapon, 
although a modification of the light 
mended, should the need arise. A new 
started in 1930 in view of the very rapid strides made in design, 
and one of the guns selected for trials was the Z.B., made at 
This gun had already gained a very 


Browning was recom- 


series of trials was 


Brno in Czechoslovakia. 
high reputation among those who had tried it, and very little 
experience showed that this reputation was well founded. It had 
qualities which made it altogether outstanding. The change-over 
from the nitrocellulose propellant, for which the gun had been 
developed, to cordite, brought with it certain troubles due to the 
heavy metallic fouling caused by this powder. This entailed cer- 
tain modifications to the design. The British rimmed cartridge 
also caused a certain difficulty in the feed to and from the maga- 
zine. The gun modified to meet British requirements was called 
the Z.G.B. The trials were concluded in 1934, and in 1935 the 
gun was finally approved for adoption under the name Bren, a 
word formed from the initial letters of its birthplace, Brno and 
of the British factory at Enfield, where it will be made. 

The chief qualities of the Bren light machine gun are low 
weight, i.e., twenty-one pounds complete, as compared with thirty- 
one pounds for the Lewis, extreme steadiness when firing, almost 
complete immunity from the effects of fouling, dirt, and dust, 
great freedom from breakage and stoppages, and the ability to 
maintain a high rate of fire for relatively long periods. 

Its main features, which render the gun unique, are the system 
of buffering the moving and recoiling parts, and the arrangements 
for the collection and disposal of metallic fouling in the gas 
system. 

The extra two-piece leg required for antiaircraft fire is 
normally carried in the main tubes of the tripod. 
used as a substitute if necessary, being fixed by the bayonet stud. 


A rifle can be 


The complete tripod weighs approximately twenty-five pounds 
and provides a wholly stable platform for indirect or overhead 


fire, or fire on fixed lines. 


INFANTRY FirE Power AND MOBILITY 


Acc YRDING to the Army and Navy Journal the new Infantry 
organization, designed to increase the flexibility, mobility and 
fire power of the Infantry regiment, will soon be announced. The 
project has been under test by the 29th Infantry at Fort Benning, 
Ga., since last October. While the final report has not yet been 


submitted and the ultimate form of the new organization is not 
yet authorized, there are indications that the new organization will 
be a major departure from the old. According to the Journal, 
the new Infantry regiment as recommended will have four com- 
bat battalions, three rifle and one special weapon. Other char- 
acteristics of the unit are: 

It has no animals or animal-drawn vehicles; the only non 
motorized elements are rifle companies except for their trains 
and the foot sections of regimental headquarters and the three 
battalion detachments of the rifle battalions. All riflemen are 
equipped with the semiautomatic (selfloading) rifle, capable of 
approximately twice the rate of aimed fire of the Springfield. 
In each rifle section there are two rifle squads and one light 
machine-gun squad—all squads consisting of a corporal and six 
It has an antitank company (cal. .50 machine gun) which 
The howitzer company is 


men, 
has a secondary antiaircraft mission. 
equipped with six mortars (8l-mm.) instead of three mortars 
and three 37-mm. as at present. Battalions have headquarter 
detachments, instead of companies, contain no intelligence platoon 
but have, instead, a group of one corporal and three privates 
as observers. 

Communications platoon contains no wire, radio or panel sec 
tions. The regiment has about 500 less men, but about the same 
number of officers as the old regiment. Service company is com 
manded by a major. Contains fewer noncommissioned officers as 
a whole, but has thirty-eight more sergeants. Water and gaso 
line are carried in containers in a truck; no tank trucks are used 
for those purposes. Its fire power is slightly greater for defense, 
but considerably greater for offense, due chiefly to the semi- 
automatic rifle. 


ORDNANCE PATENTS 
RECENT patents for ordnance and related equipment include 
the following: 

A mount for antiaircraft guns so arranged and constructed 
that the outriggers when folded form the frame of a vehicle; 
to Thomas A. Conlon and George W. Beatty (No. 2,043,989) 

A firing mechanism which may be mounted in the breech ring 
and in which the hammer may be locked in various positions of 
adjustment; to George M. McCann and Charles T. Kohler 
(No. 2,044,008). 

A cartridge for projectiles containing strip propellent pow- 
withdrawn and 


McLeod, Sr. 


der from which portions of the strip may be 


detached for zone firing; to Lieut. Robert D. 
(No. 2,043,256). 

A fuze for projectiles in which the interrupting clements are 
carried by the plunger and hold the plunger against movement 
When the interrupting elements are moved by centrifugal 
force to armed position they are held in such position by posi 
tive means; EK. Rogers (No. 2,043,266). 


A pressure indicator designed primarily for registering the air 


to Gilbert 


pressure in a pneumatic tire so as to warn when the pressure 
is too high or too low; to Lieut. Col. John H. Woodberry 
(No. 2,043,277). 


CorRRECTION 


In the May-June issue of ARMY ORDNANCE, on page 382, an 
incorrect reference was made to the principal plants for the 
manufacture of titanium pigments in the United States. Correct 
information on this subject is as follows: the three manu- 
facturers of titanium pigment are Titanium Pigment Co., Inc., 
operating plants at St. Louis, Mo. and Sayreville, N. J.; the 
Krebs Pigment & Color Corporation, operating plants at Balti- 
more, Md. and Wilmington, Del.; and the American Zirconium 
Corporation operating a plant at Baltimore. The original plant 
for the manufacture of titanium pigments, built by the Titanium 
Pigment Company, Inc. at Niagara Falls, N. Y., in 1917, was 
permanently discontinued as an operating unit in March, 1936. 
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+ Sec ities < ry “he re i iSS] as - é > 
Tue s ecuritic ind Exchange Commi ion ha ruled that de Gi ro-Com asses 
tails of contracts with the Federal Government relative to the d A ddI 
national defense need not be included in a registration statement 
filed under the Securities Act of 1933 if disclosing such details (3\ ro-Pilots 
would be contrary to the public interest. The contracts exempted | . 
are those of which a copy is on file with the executive depart- 
ment which has notified the registrant that it would be against (5 , GC] S [ lis 
s an ‘ } Tal 
a a ee a eo ivr Ship Stabilizers 
public interest to disclose the details. Such contracts include : 
those covering construction or supply of materials, experimental 


facilities, or information to the defense services. Military and Commercial 


Gen. Malin Craig, Chief of Staff, addressing the ninety-six 
officers of the Army, Navy and Marine Corps who composed the Hj . ° ’ * 2 

sche nicoy : 6h-Intensity Searchlights 

largest class ever graduated from the Army War College said ig l nie nsil\ l Cart l ig ils 

in part: “It is highly important to have a thorough knowledge 


of the so-called principles of warfare, to know the orthodox M regres ‘ 
ae to follow 7 aie alia | It a likewise poadleetons: to A nti-Airt rall 
Fire Control Equipment 


consider the effect of a surprising and audacious move by doing 
the unusual, the unexpected. It is more important to win a 
battle than to be consistent. It is better to be an unorthodox 
victor than to be regular and defeated. A cautious commander Rudder Indicators 
may save his army; the bold leader is likely to save his country. ( ‘ 
The country’s fate is more important than the general's reputa- 
tion.” Sali — | livg = 

A recent act of Congress has made it permissable for officers vd init nait alors 


and men to wear decorations awarded by foreign governments. 


May. GEN. FRANK. R. MceCOY, commander of the Second 
Corps Area, and Maj. Gen. Frank M. Andrews, Chief of the =i 
GHQ Air Force, in a flight from San Juan, Puerto Rico, to 
Langley Field, Va., established a new nonstop distance record 
for amphibian planes, June 29, 1936. Flying in the Air Corps 
Douglas OA-5 they covered the 1425 miles in eleven hours and A — H af . 
nine minutes. Also on the flight were Maj. John F. Whiteley, 1\ rO-FOriZOns 
copilot with General Andrews; Lieut. Hugh F. McCaffery and 
Lieut. Joseph A. Miller, navigators; Corp. John McKenna, crew Nirectional (a1 ros 
chief; Priv. Ralph A. Minor, assistant crew chief, and Priv. . . 
Charles J. Archer, radio operator. 

Under Australia’s new hundred-million-dollar defense pro GVvro vilots 
gram, a fleet of thirty-three Avro Anson planes, costing five a | ; 
million dollars will be brought from Great Britain, while a ; iat = 
$750,000 air force station is to be established at Richmond, near lor Automatic Fly Ing 
Melbourne. A 4000-mile coast-defense plan has already been 
inaugurated. Sydney, chief naval base, is said to be equipped | : se ‘al F + a GC wesiies 
with the largest regular military weapon in the world—the first . coustica neimeering oeLrvice 
unit of new defense ordnance. The new naval program calls for 
a fleet of four cruisers, one surveying ship, one flotilla leader, 
eight destroyers, two sloops and one seaplane carrier, while the 
peace-time army is to stand at 35,000. From the industrial aspect, 
plans have been considered to establish a complete aircraft in- 1D 
dustry in Australia irrespective of bounties or subsidies. A. S. os | E R i y 
Ford, manager of the Lithgow Small Arms Factory, has been m 
investigating the new Bren light machine gun adopted by the (G y RO K ( 0) P } b 0) Vl P A N y 
British Army (see Professional Notes). J JU , , 

A sergeants’ small-bore rifle squad of the 15th Infantry, ciate 
Tientsin, China, defeated a team of English sergeants by a score BROOKLYN - NEW YORK 
of 1113 to 1048. 

The American patent system reached the age of one hundred 
years on July 4, 1936. A century previous to that date, all 
existing patent laws were revoked and a new system instituted L 
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Men, 
Machines, 
Materials 


Timken and Wisconsin Axles cover all 
types and sizes, but there is only one 
specification for quality—the finest. 

Flawless materials perfectly ma- 
chined within the closest mechanical 
limits go into the fabrication of these 
axles. Their design is based on ex- 
haustive study and widely diversified 
experience in the automotive field. 
And their performance is as depend- 
able and predictable as is consistent 
with any product of human hands. 

The complete line of Timken and 
Wisconsin Axles—front and rear; 
worm, bevel and double-reduction drive 
—meets the requirements of all types 
of military motor vehicles. 


THE TIMKEN-DETROIT AXLE 
COMPANY 


DETROIT, MICHIGAN 


ONS, 
AND THE F AXLES 


Cy 





WISCONSIN AXLE COMPANY 


OSHKOSH, WISCONSIN 


THE TIMKEN SILENT AUTOMATIC 
COMPANY 


Timken Silent Automatic Oil Burners 
Timken Silent Automatic Oilboilers 


Timken Transfer Water Heaters 








which required the submission of models and a strict examina 
tion of the claims of the inventor to determine their originality 


and practicability. 


A NEW exhaust-driven supercharger for stratosphere flying 
has been announced at the Matériel Division of the Air Corps 
at Wright Field. It is claimed that the new device, which operates 
at a speed of 40,000 revolutions’ per minute, will enable Army 
planes to outperform any others in the world at high altitudes. 

The Distinguished Flying Cross was conferred posthumously 
by the Army upon the late Maj. Hez McClellan for extraor- 
dinary achievement as commander and pilot of the Army's cross- 
country flight from Washington to Nome, Point Barrow, and 
other Alaskan points in 1935, Major McClellan was killed testing 
a pursuit ship at Dayton, Ohio. 

President Roosevelt, by declaring that a state of war no longer 
existed “in fact” between Italy and Ethiopia, raised the embargo 
on arms, ammunition and implements of war which had been 
imposed by his proclamation of October 5, 1935. 

Hereafter, under the new Air Corps organizational set-up, in 
which the station complement at GHQ Air Force stations is 
placed under the GHQ Air Force Commander, the senior officer 
at the station will command the station. Heretofore the officer 
in command of the GHQ Air Force unit was always of higher 
rank than the station complement commander. Now, the officer 
in command of the station will rank the officer in command ot 
the unit, and as he is under command of the GHQ Air Force 
Commander, orders from the latter to the Air Force unit will 
come through him. While the unit is on the ground it will 
be under the station commander and he will be the immediate 
superior of the unit commander. But when the unit leaves the 
station to operate as part of the Air Force, the chain of com 
mand will switch to Air Force organization. 

Capt. Albert W. Stevens and Capt. Orvil A. Anderson, Army 
stratosphere balloonists, have been awarded the Mackay Army 
Aviation Trophy for their record-breaking ascent of 72,395 feet 
made on November 11, 1935. The trophy was presented by Maj. 
Gen. Oscar Westover, Chief of the Air Corps 


F IVE U.S. Navy destroyers will soon be reduced to junk after 
being sold to the highest bidder through the Navy’s Bureau of 
Supplies and Accounts. They are the CUSHING, NICHOLSON, WIN- 
stow, WapswortH, and CALDWELL. The London Naval Treaty ot 
1930 stipulates that vessels due for disposal must be scrapped 
literally—they may not be sold to another nation or kept in 
private service in a condition that would make it possible to 
convert them again into fighting craft. Purchasers of such vessels 
must post $10,000 bonds to insure the fulfillment of this condition. 

The Air Defense League, an organization which aims to bring 
before the public “the true importance of aviation as a weapon 
of national defense”, has started a campaign to increase both its 
scope and its membership. The list of speakers at a private 
dinner in New York opening the campaign included John J. 
McSwain, chairman of the House Military Affairs Committee ; 
Col. A. H. Frank, commanding the Army air station at Mitchel 
Field, N. Y.; Commander C. E. Rosendahl, commanding the naval 
air station at Lakehurst, N. J., and Samuel P. Wetherill, presi 
dent of the Air Defense League. The organization is composed 
of and financed by a group of young professional and business 
men who are cooperating with Army and Navy air officers in 
the interests of national defense. 

Maj. Gen. Douglas MacArthur, former U. S. Chief of Staff 
and now principal military adviser to the Philippine Govern- 
ment, has recommended an economical and comprehensive de 
fense plan for the island commonwealth. An expenditure of 
$80,000,000 during the first ten years of the plan’s operation will 
provide a fleet of small, fast torpedo boats for coastal defense, 
a regular army and a reserve corps, and an air corps consisting 
mainly of fast bombers. The maximum strength of the army under 
the recommendation will be about 930 officers and 6500 men 
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ADVENTURES OF GENERAL Margot. By Maj. J. W. Thomason, 
Jr. New York: Chas. Scribner’s Sons. 1935. 


\\ HETHER one has or has not read the memoirs of the 
Baron de Marbot, either in their original voluminous edition 
or some of the edited and abridged forms, one is sure to be 
fascinated by this interesting and entertaining addition to the 
literature of the Napoleonic era. 

Marbot entered his Emperor's service in 1799, when he was 
but seventeen. He came from a military family, his father, 
Gen, Charles de Marbot having served in the household cavalry 
of Louis XV. Unlike most of the men with whom Napoleon 
surrounded himself, Marbot was not a commoner but came from 
the aristocracy. He entered the cavalry, as might be expected 
from his father’s record, was a private of hussars and by 1812, 
after only thirteen years service, he was a colonel and com 
manded a regiment of mounted chausseurs in that terrible Rus- 
sian campaign. 

However, a soldier of ability, intelligence and courage rapidly 
accumulated training, experience and promotion in the armies of 
Napoleon. Marbot’s career reads like a novel. He served in 
close contact with Napoleon and under marshals of France whose 
fame will never die—Lannes, Ney, Augereau, and Massena, to 
mention but a few. His campaigns and battles included Austerlitz, 
Jena, Eylau, Wagram, Leipzig, the horrible crossing of the 
Beresina, the Peninsular campaign and the retreat from Moscow. 

Marbot’s personal experiences rival those of a Munchausen. 
He was wounded a dozen times; engaged in countless encounters LETRAC Crawler Tractors 


either single-handed or at the head of his command against the 


soldiers of all nations who dared oppose the great Napoleon; waste no power on turns. 


stripped of his clothes and left for dead on a battlefield in mid Just as on a straight-away the 
winter; crossed the Danube under flood conditions and other Cletrac engine drives both tracks 
circumstances that made the mission so dangerous that even on turns. Each track is getting 


his Emperor advised against it; and captured Ratisbon with but 





its share of engine power, but, 
by means of Cletrac’s exclusive 
Controlled Differential Steering, 
the outside track is driven 
through a stepped-up gear ratio 
which increases its speed and 
turns the tractor. This steer- 
ing method eliminates the de- 
structive effects of inertia and 
assures full power at all times. 


a handful of troops. And so it runs on for some three hundred 
pages 

Marbot is not a military historian in any sense of the word. 
True, he describes at considerable length and with pleasing 
accuracy those campaigns in which he participated, but he writes 
almost entirely of those incidents and events which involved him 
personally. So it is a very human story and clothes the reputa- 
tions of famous names with a cloak of human existence. 

Although there are several editions of the memoirs of the 
Baron de Marbot in existence, this is the first abridgement, to 
my knowledge, that incorporates in.a smooth, connected fashion 


the most interesting and exciting episodes of the General’s thril- 






ling career. Not the least fascinating part of this book are the 
sketches by the author which, as the New York Herald Tribune 


THE CLEVELAND TRACTOR CoO. 
Cleveland, Ohio 






said “are ready to move on as soon as you take your eyes off”. 
Major Thomason, the author—or should I say, compiler ? 

needs no introduction to military readers. His other books, such 

vs “Jeb Stuart’, “Fix Bayonets”, and “Salt Winds and Gobi 


Dust’, established his reputation. This book enhances it. R. M. 


Diskase AND Destiny. By Ralph H. Major, M. D. New 
York: D. Appleton-Century Co. 1936. 


His YRY is usually a more or less prosaic list of names, dates 


and places, chronicles of wars, tales of political and diplomatic CRAWL i» TRACTOR y 


intrigue and accounts of important legislation, social progress 





and outstanding inventions and other scientific achievements. But 
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does that list include all the factors which exert a deciding in 
fluence on human progress and national history ? 

Dr. Ralph Major, the author of this interesting contribution 
to the history of mankind, develops the thesis that disease has 
been a prime factor in controlling man’s destiny. The bubonic 
plague, spotted fever, tuberculosis, smallpox, diphtheria, malaria, 
leprosy, yellow fever, hemophilia and syphilis are specially dis 
cussed, 

According to Dr. Major, it was the Black Death, or bubonic 
plague, that caused the death of Pericles, ended the Golden Age 
of Greece and started the transition of Greece from the foremost 
power of the day to a poor and feeble state. Malaria was one 
of the chief causes of the fall of Rome. Hemophilia in the 
Czar’s family opened the door of the Russian court to Rasputin, 
and who can say how much he contributed to the downfall of the 
Romanoff dynasty? The same disease cursed the royal family 
of Spain and changed the succession of that dynasty. Dr. Major's 
investigation of the source of this disease in these two royal 
families is exceedingly interesting. 

Syphilis is “the worst plague of all”, according to this author. 
Henry VIII was one of its victims, Nietzsche was infected by it 
and there is reason to believe that Lenin was also. Surely these 
men, particularly the last two, have wrought tremendous in 
fluences in the history of mankind. 

The book is well written, bears evidences of an extraordinary 
amount of research and is filled with interesting episodes, de- 
scriptions and stories of those who in some way or another have 
been victims of disease or victors in the struggle to overcome 
those diseases. Time spent reading this book is time well spent. 

R, M. 


Wuy Wars are Deccarep. By George Willison. New York: 


Basic Books, Inc. 1936. 


Tus little book of but little more than one hundred pages 
starts off with a score or so of pages devoted to some of the 
more arresting newspaper headlines of those hectic years 1914 
1918. Then follows a discussion to show that war is an unnatural 
condition and that it all flows out of the institution, centuries 
ago, of the right of individual ownership. To the author, the 
World War was fought solely to protect financial interests; we 
entered the war to underwrite the Morgan loans to Europe 
and the chief result of American participation was the creation 
of some 21,000 millionaires in the United States. 

Who won the war? the author asks. “The capitalists of every 
country but Russia where their services were dispensed with.” 
\nd so we are led to infer that Russia is now a land of milk and 
honey, peace and prosperity, joy and bliss. The inquisitive soul 
from Missouri might be prompted to say, “Oh, yeah?”. 

Instead of learning the answer to the question which is the 
title of this book, I was led to recall to mind that homely state 
ment of a wise man who said, “It ain't what we don’t know that 


causes the trouble but knowing so much that ain’t so!”. R. M. 


Tue CaripBean Since 1900. By Chester Lloyd Jones. New 
York: Prentice-Hall, Inc. 1936. $5.00. 


THE foreign policy of the United States is always being 
criticized severely for one thing or another until there has grown 
up among her citizens a general feeling that weakness in inter 
national dickerings and vacillating management of such matters 
is inherent in our democracy. As a matter of fact, in affairs of 
vital interest, the United States has pursued her course with 
singular directness of purpose and consistent strength. For in 
stance, our frontiers were pushed west to the Pacific Ocean 
practically in one fell swoop, irrespective of self-determination 
of subject peoples, integrity of national territories, or any other 
political catch-phrase. Our right to use the high seas upon all 
lawful occasions we have maintained manfully with powder and 
shot. And as an examination of this book will show, our strategic 


interest in the Caribbean area has grown stronger with the pas 








SEPTEMBER-OCTOBER, 1936 


ARMY ORDNANCE 117 





sage of years since the middle of the nineteenth century, until 
we have come to exert a true dominance over that nerve center 
of the Americas. 

Professor Jones summarizes the strange histories of the states 
which fringe that fateful body of water, and dwells on the rela- 
United States. The 
impression that remains is that the Colossus of the North has 


tions between each one of them and the 


been paternally tolerant, generally efficient, and in refraining 
from any wide program of annexation, remarkably wise. Our 
federal union could be set quickly upon the rocks of hopeless 
chaos should we ever take it into our heads to accumulate on a 
large scale the odd races of the Western Hemisphere that cluster 
about the equator. Our record of intervention is long and trouble 
some, but there again we are “damned if we do and damned if 
we don’t”. Hence if condemnation is inevitable, it is better that 
something be accomplished. And herein the account is clear: 
the marines have invariably brought with them an intermission in 
civil strife, sanitation, untangled finances, and an opportunity for 
journalists to enter the country in safety in order that they may 
describe the horrors of intervention. In ‘this connection these 
lines of Kipling’s are perhaps too easily recalled: 

“Take up the White Man’s Burden 

\nd reap his old reward; 
The blame of those ye better, 


The 


But blame and hate matter little when a great nation pursues 


hate of those ye guard.” 


its national interest, and as every student of history knows, our 
inflexible purpose is nowhere better displayed than in the main- 
\tlantic. 


The most interesting portion of the book is that which deals 
It is to the eternal 


tenance of our trade route from the Pacific to the 


with the negotiations for the Panama Canal. 
credit of the Administration of the time, that the Canal was 
built. 
sional moralists that has provided jobs for thousands of printers, 


Thereby, incidentally, was created a theme for profes- 


book binders, etc. 

As a single volume on the involved histories of our turbulent 
neighbors, this book is a convenient reference work, and as such 
Any one who wishes to 
find the 


merits the attention of military men. 


study the subject in greater detail will included 


bibliography most valuable. J. M, E. 


DeaTH IN THE Desert. By Paul I. Wellman. New York: 
The Macmillan Co. 1935. 


THE reader of international news can do scarcely anything 
other than form the impression that the United States, in its 
dealings with nations, is thoroughly and sincerely actuated by 
the “good neighbor” doctrine, that it is without love of conquest 
or greed for gain. It is somewhat of a shock, then, for one un 
acquainted with the story of our Indian relations to turn back the 
pages of history for only a part of the last century and learn that 
instead of being a “good neighbor” to the Indian we were greedy, 
unscrupulous, often treacherous and frequently as cruel as any of 
the savages. The story of our Indian relations has perhaps 
rightly been termed “a century of dishonor.” 

Mr. Wellman, in this book, has portrayed in vivid, forceful 
narrative, the relentless and remorseless encroachment of the 
country of the red man and the 
Apaches, Pueblos, Modocs 
The 
inferior 


white man upon the desert 
desperate struggle of those red men 
and other primitive tribes—to hold back that encroachment. 
end was the same that history so often records—the 
civilization yielded to the superior one. The chief regret is not 
that the Indian civilization succumbed but that the white triumph 
was so marred by treachery, broken promises, political graft and 
incompetent administration of subjugated tribes. 

It is consoling to find one page in this record that is reason- 
ably clean. And that page is the one on which is recorded the 
part played by the Army in the pacification of this southwest 


country. True, instances of stupidity and incompetence can be 
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cited but more frequently it is shown that the Indian looked on 
the soldier as his friend, that the Army often undertook opera 
tions against the Indians under protest and that reports of the 
scandalous graft and incompetence of so many of the Indian 
agents originated frequently from Army sources. 

In the Southwest the names that fill these pages are still known 
even though the story ends fifty years ago—Mangus Colorado, 
Cochise, Victorio, Geronimo, Crook, Brown, Crawford, Gate 
wood and Miles, and many others both red and white. 

Mr. Wellman who is well qualified to write the story of the 
Indian fights has painted the whole picture in this book and the 
companion work, “Death on the Prairie” which narrates the wars 
on the plains. These two books cover a phase of American his 
tory which is all too little known generally. The author is to be 
congratulated on both the subject matter and the presentation. 

R. M. 


Historicat Arms AND Armor. New York: The Metropolitan 


Museum of Art. 1935. 25¢. 


STEPHEN V. GRANCSAY, Curator of Armor at the 
Metropolitan Museum of Art, has prepared this beautiful 
brochure containing 21 halftone plates of classical arms and 
armor. As the author states, “Each of the objects shown in 
this picture book is a potential teacher of history”. Beginning 
with the etched and guilded harness which belonged to Galiot de 
Genouilhac (1465-1546), Grand Master of Artillery of France 

and prohkably not unlike the one he wore at the ceremonies held 
on the Field of the Cloth of Gold, the illustrations carry the 
reader through the pomp and glory of a colorful age by present 
ing the arms and armor of historic personages. The series con 
cludes with the highly embellished partisan of the state guard 
of Maurice of Nassau, Prince of Orange (1567-1625) and the 
fauchard of the state guard of Cardinal Camillo Borghese (1600). 
In its few pages this little brochure contains a wealth of historic 
objectivity which should appeal to every lover of arms and 


armor, L. A. C, 


Tue Texas Rancers. By Walter Prescott Webb. New York: 
Houghton Mifflin Co. 1935. 


Ix 1835, while Texas was in the throes of successful revolution 
against the rule of Mexico, the general council of the Texas 
government passed an ordinance authorizing the creation of a 
corps of rangers primarily to protect the frontier. In 1935, th 
legislature of the state of Texas passed an act establishing the 
Department of Public Safety, which set up a Highway Patrol 
and all but wiped out the Texas Rangers. In all probability, as 
time marches on, the functions of the un-uniformed Rangers will 
decrease and those of the Highway Patrol increase. Thus, that 
famous group of law enforcement officials of the Southwest faces 
abolition after almost exactly one hundred years of existence 

In that century of operations, probably no organized group 
of men have gathered unto themselves such a glamorous reputa 
tion as have these Texas Rangers. Their duties varied from 
fighting regular Mexican troops in the Revolution of 1835 t 
chasing bootleggers in that noble experiment of prohibition in 
the 1920's, including fighting Indians, repelling smugglers, pur 
suing horse thieves, exterminating cattle rustlers, and generally 
making existence for the Southwest bad man a precarious one 
It is claimed that in their century of existence they have killed 
well over five thousand men, although, at any one time, their 
number seldom exceeded two hundred. To build up this record 
they had to “ride like a Mexican, trail like an Indian, shoot like 
a Tennessean, and fight like a devil.” 

The author is a professor in the University of Texas and is 
recognized as one of the ablest historians of the Southwest. This 
book bears evidence of painstaking research to which is added 
an attractive style of narrative and an evident first-hand ac 
quaintance with life and custom in that empire of the Southwest. 
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Some of the accounts appear unduly long and filled with too 


many details, but such accounts are enlivened by the reports of 


the participants themselves, phrased in the colorful vernacular 


of the border, and the unconscious humor of the writer. So it is 
a very readable book and covers a phase of our national existence 
which is rapidly fading into the past. In making this part of our 
history a matter of record, Professor Webb has done a good job 


and has rendered a real service. R. M. 


By Gen. R. L. Bullard and 
Earl Reeves. New York: Longmans, Green and Company. 
1936. 


AMERICAN SoLpiERs ALso FouGurt. 


THE principal author of this book needs no introduction. 
His record and reputation is such that no elaboration is needed 
to show his ability and the first-hand knowledge needed to 
write this book. 

War 


f higher rank, 


The majority of contributions to World literature by 


\merican officers, particularly those o have been 


marred by efforts to prove some phase of a controversial point. 
But not so this little volume. It is written in that forceful styl 


for which General Bullard is noted, and is a story of American 
battle. 


not a cold account of tactical operations. 


participation It is not a critical military study. It is 


It is a story of action, 


human, vibrant, and engrossing. 


Opening the story with a discussion of the question as to our 
tardiness in entering the war and a description of the military 


situation of the Allies in 1917, General Bullard pictures the crea 


tion of the American Army, the fight General Pershing made 


to prevent the United States forces from being frittered away 


in replacements to the British and French sadly depleted bat 


talions, and the unswerving support given by President Wilson 


and Secretary Baker to General Pershing in his stand. 


He then describes in a_ fascinating manner the American 


effort at Cantigny, Chateau-Thierry, the Champagne, Soissons, 
the St. Mihiel salient and the Meuse-Argonne. While this ac- 
count deals primarily with the American effort, there is no 


\llies’ 


times these comments do not picture the 


hesitancy in commenting upon the activities. And some 


French and British as 
the infallible generals and superb soldiers some authors would 
have us believe. 


In his preface, General Bullard says this hook was written 


nearly five years ago and that probably the delay in publication 
know of no book on our part in 


was fortunate. Maybe so, but 


the war that I have read with such avidity. At any rate, its 


publication is appropriate now. With war clouds again hanging 
over Europe and discussions going on as to our conduct in the 


coming war, it is very pertinent to review some of the raw facts 


about our participation in the last war. R. M. 
From a SurGkon’s JournNAL. By Harvey Cushing, M. D. 
Boston: Little, Brown, and Company. 1936. $5.00. 


D> ICTOR CUSHING went to France in 1915 with the Harvard 
Unit in the Ambulance at Neuilly. returned 
to the United States and set about organizing a base hospital unit 


\merican Later he 
as part of the preparedness movement which was gaining impetus 
during the latter part of 1916. In May of the 
this time 


next vear he set 


off again for the Western Front, with Base Hospital 


Number Five, and thenceforth his service was with the British 


until at the end of some thirteen months he was assigned to the 


Medical Headquarters of the A. E. F. as senior consultant in 


neurosurgery. His experiences behind the lines of three armies 


reflect an aspect of war that is usually neglected by writers on 


military subjects. How many military failures have been 


caused, or at least augmented, by insufficient medical facilities ? 


Colonel (or perhaps he prefers the title of Doctor) Cushing’s 
diary reveals much that might have been improved upon in the 
\merican First notes are of 


Army. Obviously his almost daily 


interest primarily to his own profession, but the comments of a 
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scientific man placed in position to observe at first-hand the 
jetsam of battle cannot be dismissed because of the prevalence 
of polysyllabic adjectives. He recounts the gossip of the back 
areas, the remarks of wounded soldiers, the thousand minor 
happenings of every variety that accumulate into the collective 
experience of an army. After reading the book there can be no 
doubt that the author’s long and intimate association with suffer 
ing humanity has impressed him with the fundamental nobility 
of mankind. Consciously or unconsciously he is inclined to com 
pare our Army with the British. On such occasions our inexperi 
ence in warfare becomes evident ; there was not time enough for 
us to become soldiers in the 1918 sense of the word. At the end, 
in discussing the undisciplined conduct of a homeward bound 
regiment, he is led to wonder if the absence of this sort of thing 
among the British indicated that the quality of British leadership 
was superior to ours. It is a reflection that has an important 
bearing upon our military philosophy and might warrant some 
objective study. Doctor Cushing’s contacts with officers of the 
Regular Army seem to have left him with an unfortunate im 
pression which it is hoped that the years have modified. At the 
same time, the Regular Army might well take to heart his 
critical remarks for they reflect the point of view of the type 
of mature citizen who in the future must help us to wage war 
The author’s industry as a diarist is astonishing; the editor of 
this work reports that the complete journal, including maps and 
orders, fills nine bound volumes. Perhaps it is not out of place 
here to compliment this un-named editor upon the discrimina 
tion with which the present book was compiled. There are a 
number of excellent illustrations including maps of the im 
portant battles. Briefly, the book is most unusual and an im 


portant contribution to the literature of war J. M. I 


THE Conovest OF CONSTANTINOPLE. Translated from the old 
French of Robert of Clari. By Edgar Holmes McNeal. 
New York: Columbia University Press. 1936. $2.75. 


Tuts is the latest title of the “Records of Civilization” series 
which is edited under the auspices of the Department of History 
of Columbia University. Robert of Clari took part in the Fourth 
Crusade and upon his return home, like many another honest 
soldier, he dictated the story of the campaign. In his own final 
words: “And though it may be he has not told the conquest as 
finely as many a good teller would haye told it, none the less he 
has told the very truth, and there are so many true things that 
he cannot remember them all”. It is a brief narrative of a modest 
man of his time, valuable to the historian who seeks to cor 
roborate the statements of more pretentious writers, and in 
teresting as the simple tale of a romantic event. The Crusaders 
after having assembled at Venice to embark for the Holy Land, 
found themselves in such financial straits that they could not go 
on with the enterprise. The suggestion of the Doge of Venice 
that they recoup their funds at the expense of Constantinople 
was accepted by the leaders, and that golden remnant of the 
Empire of Rome was at last conquered. By that time, however, 
the holy object of the expedition had been forgotten, and Robert 
of Clari returned to Cléry-lez-Pernois in 1205, if not a poorer 
at least a wiser man. Perhaps Robert is unique as a recorder ot 
military events in which he took an active part,—unique in that 
he mentions himself but once. It is not because of this fact alone 
that the book is recommended, but in addition it has a naive 
charm that is most refreshing. 

Several passages revealing the methods of transporting troops 
by sea and of employing them in a siege are of particular interest. 
This was the period in European warfare when practically the 
only disciplined bodies of men were the military orders such as 
the Knights Templar. A few years later the hordes of Ghengis 
Khan reached Bohemia with nothing between them and the At 
lantic but raw feudal levies. Happily for Europe the Khan’s 
armies were recalled upon the news of his death. J. M. E. 
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PittspurGcH, EsTABLIsHED FEBRUARY 24, 1927 





President: Herbert A. Gidney. Vice-Presidents: O. W. Buenting, C. W. Heppenstall. Directors: Frank 
B. Bell, G. M. Sixsmith, S. L. Goodale, F. A. Merrick, W. F. Detwiler. Treasurer: G. Elkins Knable. Secretary: 
H. C. Minton, 1046 New Federal Building, Pittsburgh, Pa. 


MILWAUKEE, EsTABLISHED SEPTEMBER 26, 1928 





President: W. W. Coleman. Vice-President: Eric H. Lichtenberg. Directors: A. G. Peter, Roger Sher 
man Hoar, R. E. Friend, D. P. Davies. Secretary: C. W. Laumann, Bucyrus-Erie Company, So. Milwaukee, Wis. 


BrrMINGHAM, ALa., EsTAaBLisHED DECEMBER 2, 1930 





President: Theodore Swann. Vice-President: Lindley C. Morton. Directors: Thomas Martin, Oscar Wells, 
Hugh Morrow, W. D. Moore, Erskine Ramsay, L. E. Geohegan, Wade H. Oldham, R. C. Stobert. Treasurer: 
Richard J. Stockham. Secretary: J. D. McIntyre, 250 Federal Building, Birmingham, Ala. 





Los ANGcELEs, Estasiisnep May 27, 1936 





President: Earl B. Gilmore. Vice-President: Donald Douglas. Directors: W. H. Adams, Milo A. Baker, 
Ralph O. Cragin, H. S. Hitchcock, M. A. Koffman, M. M. Mitchell. Treasurer: Samuel K. Rindge. Secretary: 
Ralph C. Scott, 2146 W. Adams Street, Los Angeles, Calif. 
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New ty ELecrep OFFICIALS OF THE ARMY ORDNANCE ASSOCIATION 


At the biennial election of Officers and Directors, held September 1, 1936, the offices of President, two 
Vice-Presidents and three National Directors were filled. Top row (left to right ): Col. William W. 
Coleman, Vice-President; Brig. Gen. Benedict Crowell, President; Col. Frederick H. Payne, Vice- 
President. These officers will serve for two years beginning January 1, 1937. Colonel Payne succeeds 
the late Col. William C. Spruance. Directors elected for four years, 1937 to 1940 (bottom row, left 
to right): Col. Robert P. Lamont, Col, Frank A. Scott and Col. Charles L. Harrison. (See page 172.) 





